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ABSTRACT 

This study has Investigated the extent to which students 
enrolled In (1) Inyemedlate Algebra and (2) Fundamentals of 
Algebra I (a) achieved a more positive attitude toward mathematics, 
(b) exhibited greater aGhleveinent gains from pretest to posttest, 
and Cc) demonstrated greater ability to transfer concepts to a 
novel problem-solving situation when taught by the Individualiaed 
Method of Instruction than when taught by the Traditional Lecture 
Method. 

A quasl-experiniental design was utilized and the study was 
conducted for one semester with pretests and posttesta In both 
achleveiaent and attitude, and a posttest In problem-solving. The 
two levels of courses utlli3ing two Instructional approaches 
comprised 101 Ss: 62 were enrolled In Fundamentals of Algebra 1, and 
39 were enrolled in Intermediate Algebra. The study was conducted 
at two urban Comnunlty Colleges whose student population was similar 
In ethnicity, soelo-economle backgrounds and eduiiatioual experiences. 
Two Instructors were Involved. 

All Ss received behavioral objectives during the first week of 
the semester and those who received Instruction by the individualized 
approach were given additional literature dascrlblng Individualized 
Instruction I they studied for fifteen weeks and at their own pace. 
The Sa who were traditionally Instructed by the lecture method also 
studied for fifteen weeks but progressed through the content at the 
Instructors' pace. All Ss took pretests and posttests during the 
first week and last week of the semesMr, respectively. During the 



fourteenth weekj all Ss were assigned a problem-solving task v^hlch had 
to be completed within a week's duration. TTie prablem-solving task 
was designed to evaluate Ss- abilities to use initiative , mathematical 
skills and skills that led to independent thinking that were not teacher- 
directed, A cumulativa graph was kept by all Ss to record their prograss. 

Achievement and attitude testing were computer-^s cored j and problem- 
aolving tasks were scbred by each instructor with a maKimum of 120 
attainable points* 

Based on the data collacted from the study ^ a 2 X 2 ANCOVA was 
employed for each task ancocipassing achievement , attitude and problem-- 
solving. In achievement and attitude the pretests were utilized as 
eovarlateSj but in problem-solving (posttest only) the posttest achieve-^ 
ment scores were used as a eovarlate In order to control for ielection 
bias. 

The following results were noted i 

(1) There was no significant difference in achievement on the Diagnostic 
and Achievement test between the two groups, (F ^ 0.07| df - 1/67; 
p < ,01). 

(2) There was no significant difference in attitude ch^ges as exhibited 
by Ss' scores on the attitude inventory, (F - 0,41| df ^ 1/67 l 

p < .01). 

(3) There was a significant difference in problem-solving ^ in favor of 
Individualized Instructloa, (F ^ 6.50; df ^ 1/63| p < ,05), 
Secondary findings werei 

(1) A significant B effect (course) in achievement. (F ^ 29,37; 
df ^ 1/67; p < .01). 

(2) A significant B effect (course) in attitude, (F ^ 15.83; 
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d£ = 1/67| p < .01). 
(3) An AB affect of 3.76 In attitude which approacKad significance « 
the .05 level (F - 4.00; df = l/67rp < .05). 

Findings of earlier studies were replicated by chis study. How- 
evar. several suggestions were .ade for further research and refinement 
a^ong ^hich were: further comprehensive and systematic research on 
other affective variables in acadamic achievement, and institutional 
implementation of varied teaching methodologies, evaluating the outcomes 
through on-going research. 

It is of great importance to educators and especially to mathe- 
matics instructors that students who have suffered the fear of fallt 
syndrome be assisted to recover and develop new positive attitudes. 
Students can be helped by h.manl.ln8 mathematics without sacrificing 
excellence. Individualized Instruction may help the achievement of 
thesa goals. 
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CHAPTER I 
INTRODUCTION 



Context of the Problem 

Several research reporti CEnelert 107!?. w^j 

v ngierc, 19721 Heidt and Hedlund, I957. 

Dreger M,e„. Jr. , 1961; Whlpfe,. 196,) i,., ^„ 
establish the Interrelationship of «the^tlca ae>.l.ve«« and 

mathematics attitude. Most >-6ro„n„ 

nost recently uany educators have been deeply 

concerned about meeting the .tudent.' Individual needs through Indi- 
vidualized instruction, eo„e dlaeertatlons (Fra... 1971, Taylor 
I"l; .affray. 1972) reflect thle concern. .e«r.y Watlgated 
preferences and attitude toward one of t»o oods. of .»th.™tl=s 

instruction, Fraae (1971) observed the tlMe utl1->. v 

u cne cme utilised is two groups to 

complete the same number of milts with tT« j<« 

units »itti two different styles of tnatruc- 

tlonal experiences, and Taylor (1971) trl.d to obtain .t^tlstlcal 
evidence that might be partially used to determine the effectiveness 
Of independent s-.ndy as used In teaching Algebra, m addition. M.en 
(1963) researched personality correlates o, attitude toward mathematics 
»^ Catteu (19«, performed a study on personality tracts associated ' 
with mathematical abilities. Despite these concerns and research 
-tides, little attention has been' ,lve„ to discover the effects of 

teaching nethodology on student.,' j 

&y n scuaents attitudes toward fflathamatlcs. 

Within this construct Haves fl979l , 

naye. U972) has raiearched the efJacts of two 

-thods of p....n,i„g ^^^^^^^^^ a.hi...,.nt and percep- 

tions of stud, habits m a college ..,h..«l« cour.., c.„..Uy 
Sep. (1973) worked on an analysis of student attitudes t.w«rd 

divergent modes of instruction, the imnn^.^i 

n, cue Implications of which were geared 
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towdfd individualized Instmationi and the Dapartneat of Edueatlonal 
Riseare^li Miami-Dade Junior CDllege, Florida (1971) liiviatigatad 
iaECnio-g s^iCema &nd student achlevemant as a test o£ a model la a 
iargii wba^ coimiuilty college. 

In. all l.eveli of Itistructlonp teachers of mmtliemtlaa hav^e been 
eonfrDritid with at-udanta' attltudta toward this sutject and Ita 
rtl^tloaiohip to parformance* Gough (1954) used the tern "mithtmiphobla" 
to deic^tba studente- reaetton to mathematlce^ Tuloct (1957) refarred 
to tt B.m '•emotional hlacke" and Johnson (1957) emphasised the tiaad 
for "cpsidltl^ntiig" a positive attitude to^ird mathaaatles thi^ough 
rew&id, Ttie fact im, educators have hecema Incraaslngly awawB oi the 
difficulties 'which students experience In MthaTOatlea^ many' of whcm 
have eo*iii*t8^d theissalves not to sierely aecept xatlomallgations from 
student^! fcuf; to saa^ out new methods ©£ prasfrntlng the subjaat mttar 
i^ld ntight affect attltudas and give cause to graater achlavsMnt , 
IXsny itcadtots actually a^arlence great emotlDnal stress aad actvally 
mfij awaj? f^osi this discipline i this phanomnoa has caused atveral 
anthers (Poffcnlargar and Nortonp 1959| Alkanp 1963| Hamsai 1952) to 
isiVe^tlgat^ the factcri that produae this syniptoa. This educatoar is 
especially Interested In alleviating these fears and fostering a 
positive attltuda by "humanizing" mathematics a humanism exefflpll^ 
fiid by thm methodology of Instruction utilized In the teachar^leaTOing 
process W 

Ih^ d^finlttoa of learning as changed behavior* if accepted s 
all^B ^pps'opfiate consideration to be given to the posslbllltlas 
of ehinsiny attitudes in conjunction with the acquiring of kno^^ledgei 
Ao teiticfucter nmy well affect chmge hy providing a classtootft climate 
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in which students grapple with past problems ^hlch m^B tht cawse of 
negatlvs expe^ltnaes In nathematles , vetballgt thmm mi set fciith 
nt^ goals In which they ^ould strive for araplet^ rscov^ry f was 
"mmthsmaphobia" (proncunced faars in the presenat of fiiatheaattca) 
md "smotional blocks-' (dislike of, and hoittllty toward mtheTOtlaa)| 
the end rasults, b^psfuLly TOuld be greater acadtmlQ auceeia iJi rta 
usderatanding ol mathematiasp a more positive attitude tgi^tyd the 
subject matter* and the ability to trMsfer conatpts leariiad 
problem-^solviTig situations * 

S tatement of tht P rob lem 

The purpose of this study was to asaertalti the eMent ^hieh 
students enrolled in (1) Internedlata Algebra and (2) Fmdmentali 
of Algebra 1 (a) achieved a more positive attitiide tOTard aathtmatlci, 
(b) showed greater aahlevement gains froo pretest to posttsstp arid 
Cc) demonstrated greater ability to transfer ccncapts when taa|ht 
the Indlvldtiallzed Method of Instruction thMi %7hin ta\igl\c by tbt 
Traditional Lectnre ^fcthod. 

Riview of the Lltarature 

For the past fifteen years ^ 1959-1974, thtce haa bean an inareaaad 
nunber of ptsbllshed articles relative to performatie© in niathamatics , the 
effects of attitudes on perfo^manae and methods oJ itistruetloa, tha 
exprasaed theme of i^hleh ^as greater mathematics achtevtment and ho^ 
personality and environmental factors affect attituda to^^ard mitltiTOttca 
Moat recently, educators have been devoting their en#rgiai to inatruc— 
tlonal outcomasp Instrnctlonal preferences, behavioral objectives, mA 
above all neating individual needs of students through a varlagatsd 
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«my .tawmM. Cu«r«nc t^id«„ce tc aupport this contantlan is 
reviewed "below-, 

OH,p^ p. 34) aak.d. "a.. Ju„lo^ Collagw superior 

. t^^i coIl.ae., I, ,1,, ^,,,Hlng 1. collages as good 

or b«t«. than that ef opli^ l«8Clt.tioa« «f higher Itawlng?" Ha 
lUudad Sld^^y H..H's .ft.«,„t 1„ ^leh ic ^as »a„,l«nsd that 
it 1^ « ^nn B,mi^i tUtt CT,6 .otBt tiachl«8 the i^eilcan 
^ym^ at cdacatio.n *aMs pL«« at tha ecll^g. i«vsl. «d continued 
that 1. did not krto. „h«mir Hook v« i^cludina d^lor coUagea 
m hts den»,nciacie,; onm ttog that vai c«ttl„ ±n Chapman's mind 
«a« that tl.ir« mko^a be for coaplactncy at tha Junior 

eoU^gis. U^kmt, he sug5«t8d td.catc« i^„va the tMchlng by 

tak« placi. ..t.oi«.. tht total eoHsg. envlr^nt ^- all 

P«ao..«l, ia.iWti.a..tudi„t«.„lc.e. cu«ic.i.„. a«d In.truatlon 
rt.tw««utiii,«d to reamt*i «blle.tio«i of tha eoUaga. He addad 
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^at*w v« tike it or «ot:. technology hai Invaded 
thi claswo^M. It ^lia in all problifSy have 

' ' ' »*f PWSre^i at Individual 

• ^^^^ ^^^^ ba preaeatid in a ..ariety 
of ways ,,hlc*ft^t deilgned lnti„i£y learning! 

XHt *nf lu«flc« pf .^tk h« be*n particularly Important 

In «»taticahd„5 tha Umriiua^mi Methods of Instruction. Kell.r, 

i Piychcl^giat. a«d dlaiatlafied ^ich, thi con^intional approach^ ' 

to te«W„|. demised a ,,^,tyia i„ .hich hi applied his hahavioral 

*ppra«h tc coXlise ta».hing. H« l«pl«^ntid th« eonctpt of .astary 
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learning aad developed a ayjtaaatic behavioral model known as the 
Personali^d System of Instruction CPSI) or the Keller Plan. One of 
Keller's (1968. p. 80) hand-outs read as follows! 

"^^t %ff^^ "^'^""Sh which you my mov, , from 
r i ,i\ , f^' Pa«^- *ou will not 

be held back by oth«r studeats or forced Co ro 
ahead until you «e rwdy. At best, you may meet 
all the courte requlreffltnta in leas than one 
seresteri at worst, you nay not complete the job 
^thln that time. How fast you go Is up to you. . . . 

A brief synopaia of this CKeller) Plan ^ould be: It divides the 
mtarlal Into snail, clearly-defined objectives, permits each 
studeat to proceed at his own pace, requires naatery of one unit 
befo« prcciedlng to the next, fuimlshea i^aedlate positive reinforce- 
Beat «d provides for the peraonal-soctal lateraetlons that ve k«ow 
are Impors-ant to no tl vat Ion. Research evaluations (The EIIE Report, 
April, 1974) have also shown that retention of content Is as good as 
or better than that which occurred in the conventional clasaroon. 
So»e of the etudlea also teated students fron nineteen weeks to nine 
aonths afterward, to obtain contrasts in retention. Here all studies 
favored PSI. and the contrast was greater than that showti tadlately 
after the course ended. Wien differences at the end of the course 
ransed fro« 6 per cent to 20 per cent, with a mean of 10.8 per cent, 
differeTicia in later retention ranged from 10 per cent to 22 per 
cent with a mean of 17 per cent. 

Several other progrania have been inventid since the FSl Plan. 
The Educational Products Information Eicchangi Institute (EPIl, January, 
1974) looked at three slnillar programs, namely, Prograin for leamlnE 
m Accordance ^Ith Needs CPLAN) , Itidlvldufllly Guided Education (IGE), 
and Individually Prescribed Instruction (IPI)? PLAN is an Instruc- 
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tloaal Eystt. that facilitates Individualized Inatruetlon; IGE aaong 
othei: componerits focueea on £ha Individual learner, dtvalops aeaaure- 
ment tools and evaluation procedures i dni IPI is an Instriiotlonal 
aysten. which ia designed to Individually the reaching of subject 
contant. iPi, „ ^he eldei and mo« widely known instructional 
ayatems, has been closely identified with a„ elemantary mathematics 
progran (EPIE, 1974). 

Connolly a„d Sepe (1973. p. 31) tried to identify thoae 
characteristics of Individual and Traditional Instruction p^farred 
by coiMunity college students. P„m the choice of the two methods 
of Inacrnctioa, 50 per cent n£ 377 students chose Indlvlduali.ad 
Inatruetlon and of eight characteristics depcrihlng the two teaching 
wthodologlis, seven of the statenenta were favored over the 
traditional counterparts! the one characteiflstlc not preferred 
was "learner control" as oppoaed to "external control", ihtse 
two characteristics were deacrlbed as follows: 

Would you prefer a course In which (check one) 

Canr^ai n ^* "Sponsible for his 

Coatrol LJ own learning and progress and for meeting 
the stated course objeotives, 

or a course in which 

Control U requirements set by the Instructor to 
maintain satisfacto^ progress In the 
course. 

The students were told in advance that tht particular course In which 
they were planning to register would be taught In these two dlfferint 
styles, and that they were free to select the one they prefirred. 
Since theae two concepts "laarner control" and "external control" 
- were well-defined, the authors were of the opinion that there 
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appeared to be Bomm tiawilllngneis on the part of the students to 
accept responslbllttjr f« learning. They also attributed much of 
the failure of Indtvlduali^atlor, to thla^factor and recoinmended 
that etudenta be taught a "new" wy, as ladlvlduala. They must 
»odify a laamlng style that hae focused primarily upen the teacher 
to ©ne that will depend pximarlly upon the students. 

What did the students who have heen esposed to loth types of 
Instruction say? Jioia (1973) In a 80Ciolo|y course taught by the 
Individualized Method of la.tructlon SmmA that the students In 
comparing traditional approach vlth Indlvtduall.ad appioach favored 
the indlviduaUEed coursei the rationale ^as that th^y could work 
at their own pace and rsceive Inmedlate gratlftr.atioa (quick test 
results) for their vork. iftey pointed out. hopraver. because of the 
nature of sociology, they alssed classroom dlacusslons and they 
felt Isolated from their peers although they had mora Interaction 
vlth thair Inatruate^, 

Roueche and Herrscher (1970) have aecXaiaid that Itamlng Is 
not an accident, bus rather the result of atrateglcaUy planned 
teaching methods. They advised that proapectlve teachers he trained 
In Instructional mathodoloay Co meet the needs created hy recent 
technological developments fo.- educational Innovations^ consequently, 
this method should be a contrlhutory factor to more eCfectlve teach- 
ing. They also adyocattd IndlviduallEed Instruction, ^d agreed with 
Bloom's (1968) reseaTch on student learning ^here He concluded that 
95 per cent of students can learn a subject up co a high level of 
Basteiy - the grade of A being an Index of Bastary. Eouache and 
H«rrscher (1970, p, 26) further state that 
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it is obvious that traditional methods of teaching 
do mot auceeed ^tth Indlvlduale ^ho are not traditional 
stiidents. It beeottes equally obvious that if the two- 
year college is ever to aableve its lofty ideals ^ the 
inatltutlons will ba eo^elled to experiment — to 
try new prograiis and nsv Mthoda, dlaeardlng those 
whlcli do not suceted aad refining those which are 
lucecaaful. 

Koyanagi <1970) In his quest to dttermlne the relative merits 
of two methodologies In impravlng prcblem-solvlng abilltlas, daslgned 
a study for a saveiith gradt science Qlaas. A relevant, but iecondary 
purpose was to dtterraine if ralatlonahlpa eKisted betwesa students' 
problem-solving ability and their ability In critical thinking, 
raadlng, and non-verbal I,Q. miT^e grcups were studied. Two 
randoriy-aalected groups cofflpriied eaah of Groups 1 and 2; and 
Group 3 eonslatad of studtnts frcni another school. Group 1 
rae^lvad Instraetione in which a prcblam was daflQed, the 
variables of the problem dlscusesd, the direct procedure to solva 
the problem carafully outllnedi then the students were allowed 
to worTc Im paira* Group 2 also re calved Instructions In which a 
problem was daflned and the varlablai discussed, but thay ware 
required ta daalgn and ni^a their cm pracedura to solva the 
probleiB; they too were allowed t© work in pairs. Group 3 received 
no formal sclance Inst ruction during that school year and worked 
Individually on the problem* The duration of Instruction to 
all groupa was fifteen 40-alnuta periods » thm results of the 
study Indicated that problem-iolving abiUtlas of lower 1,Q, 
students who reetlved Instruction utilising a teacher-planned 
procedure or an individually-ascertained proc;edure could ba la* 
proved more slgftiflcantly (si^lf leant at the .05 and .10 levels ^ 
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reapaetively) than those students who received no instruetlon. 
^alyses ©f the data showed no ai^iflcmnt gains far the temalnder 
of tha students in both treatment and conirol groups within the 
instructional tima-llratt allotted. There was also signlfieaat 
positive eorrelatiens between students' problea--iol'^ng abilities 
mC Ehair ahllltlea in critical thinking, reading md non^-yerbal 
I.Q- 

In summary, the literature dlscusaed In this section reinforces 
the nead for innovation Im sdueatlonp with special es^hasla on the 
type of instruction afforded the community college atudent. There 
was supportive evidence that Individualization of Instruction to 
neet Individual students' needs has blossomed Into several variations 
throughout the country since Keller's departure from the acnventlonal 
instructional approach. In the quest for teaching styles to loeet 
students' needs , Identifiable concerns werei (1) studant input in 
selection of teaching methodology | (2) teaching fltyle effietiveness 
from one program to another i (3) imlquanass of coimMiity college 
students because of the wide rraga of Intellectual rtllltles — atudenti 
should be less subjected to traditional college lecture method of 
teaching; and (4) problem-selvlng ability of lower I,Q* students to 
perform with Instructional asiistmice^ working In small groups, and 
irlthout Instruction working Individually* It wa^ estrtiliahad that 
students wJth lower I,q,'s could Improve their problem-solving 
skills if given some Initial Instttictlonal asslstaaee and were 
allowed to work In a pair-group situation i it appeared that the 
hi^er ability students did not necessarily require teaeher asilst- 
ance since their problen-iolvlng skills were not Jmpruvtdp Thim 
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notable dtffereiiGe ae a result of teaching styles ie very pertinent 
since its Implications are directly appllcabla to the community 
college student population. * 

Attitudes 

Aikan and Dreger (1961) researched the ralatlon of mathemattca 
attitudes to achievement Maaurec^ the relatlOT of mathematics 
attitudes to personality sieaaures and the relation of mathematics 
attitudes to ej^arlences %^ith mathematics. Ihty foimd that attl* 
tnde as a predictor of aehlevement was borne out for females but 
not for males: leadership for males was sl^lflcmtly correlated 
with mathematics attitude whereas females with good "adjustment to 
reality" had more positive feelings toward matlismatlcs thm those 
with poorer adjustmenti WBth attitudes ware fomd to be related 
tij ramembered topresslons of taacbera, the femalta mora clearly 
so than the mala attltudas, 

Heldt and Hedlimd (1967) made refaranca to the ttuobar of studiei 
rafisctlng ralationihlp of attitudes toward achool or toward a 
specific aubjact mtter and achievement. ThalE study daslpiad to 
investigate the relationship between ahanga In studant attitudes 
toward a class In which they were partlcipatini aad final achieve- 
aent is class , with ability held constant ^ risultad In consistently 
dacraaslng mean attitude scores In all thraa of the classes 
tasted — Science, English, and Garman* (Attitude results were not 
tasted statistically). In two of the classes^ It was found that 
attitudes were significantly related to final r.oursa grades rather 
than early In the period of instructionp md that studant attitudes 
toward a particular learning eKparience bacama Tnora closely related 



to achieveaant in the learning experience as the period of 
ittStrtietioa prggressed, 

Whipkey (1969). utilising the Dutt^ Attitude Scale md 
the Kurd Number System Test, also found a small but Important 
Mlationship between mathematical attitude and mathematical 
achievement. He was convinced that a mthematical attitude does 
have a relationship with an associated behavioral disposition which 
is the determinant or consequence of attitude. 

Mken (1963) investigated 160 female college sophomores for 
personality correlates of attitudes toward mathematics. He chose all 
females since his previous study a961) indicated that non^-lntellectual 
£act..ra were more Influential in determining the attitudes of females 
toward nathaimtlcs th^ those of - ales, tte results suggested that 
waen with acre favorable attitudes toward mathematics (high scorers 
on attitude scale) tend to be more socially and intellectually nature, 
B»re self-controlled, and placed more value on theoretical matters 
than those with less favorable attitudes (low scorers on attitude 
scale). He concluded that attitudes toward mathematics were slgnl- 
ficsntly related to general personality variables. 

Another of Mken's studies (1970) reviewed several research 
projects that were conducted over a period of ten years with the 
subjects rmglng from elementary school to college level. He 
discovered that on the college level, low correlations between 
ffl«the«atics attitude and achievement existed. However, there was 
fotmd to exist a al^lflcaat relation between selection of a 
fflathematles course versus no mathematics, and attitude. 

roffenbergar and Norton (1959. p. 172) In an atteu^t to find 



out why high school and college students had such seemingly lack 
of intereat In mathematics pursued extensive reaaarah, first with 
a pilot study " Studtnt Attitudes Toward Mathematics — followed 
by anothar study namelyj The Foraation of Attitudes Toward Arith- 
netie and Mathematics. The studies revealed that "students do 
not care as much for ttathematice as they do for other subjects . * 
imd) there is a tandeaey in our cultura to believe that mm like 
and do batter In Mthematics than woaen*" Other results from the 
study were certain factors that si^lficMtly differentiated the 
two groups under study into those subjects who indicated a "posltiva 
attitude and those who indicated a "nsgaelve" attitude. These 
faetors were (1) the attitudes of the fathers toward mathematics 
md the e^ectation of both parents of mathOTatlcal achievement on 
the part of the children; (2) a teacher effect ^ where students with 
positive attitudes showed a greater liking for a teacher than those 
with negative attitudes — those ^th negative attitudes being 
more crltlcai of their teachers and even if they llkad the 
teacher disllkad the subject | and (3) the present lack of 
interest In mathematics which was largely a cultural phenonenon 
pervading not only the educational system of the country but 
also the family as an institution that condttlons the attitudes 
of chlldran* 

In a longitudinal study over a six-year period (1960-^66) 
Aatonnen (1969, p. 467) Investigated the relatlonihips between 
nathematlca attitude and mathematics achievemant from the late 
alementary to the late secondary school level. The 607 subjects 
wars tested in the spring of 1950 with a mathematics attitude 
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instrument and were retested In the spring of 1966. 

Uaing a .05 level of significance, the results 
ehowed a slgnifieant positive cor«l«lS between 
attltudfL"'' attitude scores W the secondary 
»o«fM addlttion, significant 

II at1lLJ°"*i"- ?f ^^^^^ all measures 

Of attitude and achievement. 

In su^ry. of the several studies performed to research the 
relationship between nathenatical attitude and matheoatlcal 
achievement, there has been Increasing evidence substantiating 
the eKlstence of a high positive correlation between these two 
variables, poor or negative attitude resulted in low achievement, 
while a positive attitude often resulted in high achievement. 
Personality variables have also been correlated with attitudes 
toward mathematics and there has been exhibited a fear of thii 
subject at all levels of education. The attitudes eritiblted 
m elementary school have been seen to persist through high school 
and into college, where students demonstrate their attltudinal 

behavior by enrolling or not enrolling in mathematics courses. 
F«lly members and teachers of mathematics have contributed to 
the development of attitudes toward mathematics as well, but a 
humanistic approach to teaching mathematics currently in use 
throughout the country may affect more positive and less negative 
attitudes toward this subject. 

^' Achievement and Trana fer of Coneapfa . 

Sheppard «»d MacDeraot (I960) described a design and evaluation 
of a progra™.ed-teachl„8 procedure applied to a large undergraduate 
course in the psychology of learning, ^e design of the experimental 
taaching procedure was patterned after the approach taken by Keller 
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(1968) and the performance of these itudents was compared with thm 
perfomance of studante covering the same eubject matter In a 
conventional manner. The reaulta ahQwed^the experimental 
teaching procedure to ha superior to convantlonal instruction 
procedures as meaeured by student achievement and student 
satisfaction. The authors concluded by agreeing to Michael and 
Corey's (1969) statement that the procedures used had wide 
generality and were applicable to general subject matter* 

Achievement Is an integral part of instruction. Tyler 
(1951) claimed that instruction Involves several steps ^ and is 
not effective unless desirable changes in the behavior of gtudents 
take place. Among these steps la educational measurement or achieve** 
^nt testings wd the outcomes could be of a multiple nature such as: 
Imowledgep sklllp interest ^ attitudes, md transfer of concepts, 
Tuckman (1974) also advocated a multiplicity of out comas which steadied 
from five categories: (1) specific knowledge rad CQmprehension | (2) 
general knowledge and con^rehensioni (3) thinking md problem-solving} 
(4) attitudes and values | and (J) learning related to behavior. Other 
authors who have researched multiple outcomes are tforthan (1968) and 
Mahan (1963). Mahan investigated two modes of Instruction in general 
science and measured problem^'Solving skills , attitudes > Interests, and 
persmal adjustmant, Wortheni in two methods of instruction with 
elemantary mathematics, measured tests of initial learnings retention 
and transfer of heuristics and measures of attitude toward the subject 
content. Schmalz (1973) in conjunction with her dlesertationp "The 
Effects of Two types of Ttedback in Mlcroteaching on the Development 
of Mathematics Teachers' Questioning Skills," developed an instrument 
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with five Mjor categories of questions i rhatotical, opiiilon, pro- 
cadural, lower^order and hlgher^^orderi thm first three categories 
aaparate tha noii^contanti non^tQathamaticml qussticas frca the 
queationa ef mathanatlc contant accordliig to the cogtiltlve level 
they dammid. Schmali fait thati 



In a tlma of rapid taahnological advai&ce^p 
whan there is aaad for fraqueiit adaptation 
of skills It is generally agraed tliat teaehars 
iBust do mora than Just taach atudeats a ^ertala 
body of facta, Thay ara reapanslbla fo* teaali" 
Ing students procasaei of thinking amd laarnirig 
so that thay have the ability to dlsaover same^ 
thing new through eonalderanioa and rao^ganig* 
at Ion of the taiown. 



(Some of the problems for tha problim'^Bolvlng task ©f this study 
ware adaptad from tha highar^order quasttons of tha Iniferumant 
aonetructad by Sahmalz) » 

Inharant In the measurement of aahlevemiiit ware the ciciterla set 
by clearly formulated obJectlvaSt Tyler (1951^ p. 49) stataSp 



It is not possibla to aonstruct a valid achlsva- 
nent tast * , , without elarliyliig the objeatltfas 
which tha tast is supposed to maasuifai One cMnot 
measura the outcomes of a couafse Mthout Imowing 
whet particular changes in bahavlQr ara sought > » , . 



Katona (1940) in pursuit of this concept iophasi^ed "imaiTStandlngs" 
the sort which favored transfer of learning to a problcm-sslvlng 
situation p Ga^i and Brown (1969) eKhibitei niuch interest in 
their study on a "bridge" batwaen conaeptual laarnittg and utlliE-- 
ation "-^ how concepts that wara laaTOed anter Iftto tha activity of 
solving problems* Ga^4 and Brawn's study daalt with Biscovary 
versus Rule and Example in which thay found that the subjects who 
ware t»i^osad to the discovary method ^hibltad graatar transfer 
of learning If the degraiu of tha original leamltig was equated- 
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Roughead and Seandura (1968) alluding to Gagnl and Btown's find- 
ings felt that the outcome of the study was due to uncontrolled 
factors} Roughead and Scandura bellevad the transfer ability of 
learning depended on "what Is learned" originally, the nature 
of the transfer items and the relationahips between them, Worthen 
(1968, p* 7) I in his study also made reference to these two pre-* 
vloua studiaa and esqpressed his belief that "much more exploration 
was necessary before it would be posaible to discern which, if any^ 
comparisons are legitimate," 

Krathwhl and Payne (1971) in defining education as a process 
of "changing student behavior" to achieve certain specified goals 
have oriented their readers toward some facets of education that 
should be incorporated in sducational programs* One of thase 
facets stressed content "usage" md content "application" more 
than content "recall." Kie authors es^haslzad that what a 
student did with the content he learned was mora important than his 
ability to ramambar It on demand | it was fait that content learned 
In the context of its use was more resistant to forgetting than 
if learned mora or lass by rota as a series of relatively uarelated 
facts* Another facet that played a role in effective behavioral 
change was learning methods for processing data^ for solving problei 
md for decision making, A third, emphaslEed transfarablllty of 
learned behavior, Fromlnenca was given to the display of learned 
behaviors In the wide array of situations and problems to which 
they ware appropriately applicable but in which their applicability 
were not directly taught* 

To further substantiate evidence on transfer of concepts to 
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a problem-solving situation, Hellberg (1970) rasearched the relation- 
ship of concept learning to perception probltm^solvlng and transfer 
through selected pu..lc and design tasks i He found that the conceptual 
approach to learning resulted in significant gains and that defining 
the problem in terms of behavioral alms, identifying the concepts 
involved, and giving experiences to fix those concepts, resulted in 
significant behavioral changes. He also found that whereas perception 
improved for subjects receiving treatment, this was not true for the 
no-treatment groupi moreover, the no-treatment group scored signi- 
ficantly lower on the problem-solving test given. 

In the Elliott and Tuckman (1973) study, "Differentiated Out= 
comes Resulting from Individualized Instruction at a ^o-Year 
College" although there was no significant difference in achieve- 
ment on the performance test between the two groups, subjects In the 
individualized program spent less time in studying without decreasing 
achievement, spent more time solving problem^ and received more 
correct transfer problem solutions. These students had learned to 
function independently and accepted the responsibility for search- 
tog out the answers! the authors concluded that better performance 
on an initial job when leaving school would be an expectancy. 

Keller (1968, p. 83) In having his students assess individual^ 
l^atlon of instruction had this report from his mythical figure 



John; 



Among other things, in comparison with courses 
taught more conventionally, this one demanded 
a much greater mastery of the work assignments. 
It (has) required greater memorization of 
detail and much greater understanding of 
basic concepts, It generated a greater feel- 
ing of achievement. It gave much greater recog- 
nition of the student as a person, and it was 
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enjoyed to a much greater extent. . . * Study habits 
had improved during the terra, (his) attitude 
towards testing had become more positive j worry 
about final grades had diminished, , * . 



An IndivldualiEed instruction approach in the teaching of 
mathematics at the coimnunity college seems to be feasible and 
desirable and some matheiaatics educators tend to support this method 
of instruction p In accordance with Chapman (1966 j p* 37) as 
educators 5 

we must aceept the fact that we can Improve our 
courses and methods of teaching. We must stretch 
our iinaglnations J study current and proposed 
practices j experiment ^ and then make some bold 
declslona. We mist accept new ideas , new tech"* 
niques, and the medla^ not because they are 
novel or for the sake of change alone p but 
because they^ and the other concepts coming from 
tham^ promise to increase effectiveness as taachera* 

The Importance of miltiple ontcomes as reflected In the literature 
has been a major conceTT" for several educators p Researchers have bean 
discovering that they could adapt the principle of the differentiated 
outcoma hypothesis and thereby utilise measares broader than aQhleve^ 
mant for evaluating less conventional styles of teaching # Individual'- 
i^atlon of Instruction » one of these lea J conventional Instructional 
methodologies, has received supportive evidence and wide acclaim 
while producing comparable results when evaluated using one criterion; 
however. In some instances , when multiple criteria were applied, this 
teaching style has produced superior results In problea*solv^ng« 

The ultimate goal of learning is the ability to apply what 
has bean learned , which is the tr£Asf erring of concepts to problem^ 
solving situations I It is with this intent that educational be*- 
havloral objectives try to reflect the psychomotor, cognitive and 
the affective domains in hierarchical levels. Much of the research 




to date, however, has focused on »oasure.ent of content achievement 
while little has been accompUshed in the affective dcaln and hljher 
cognitive levels of achievement, hut the literature cit.d indicated 
an increased trend to estahUsh ^..-e „rk in these areas of study. 

Hypothesis I 

Students who study I„t.r„,ediate Algebra by the Individualized 
Method of Instruction will eKperlence greater aohleveaent 
than those taught by the Traditional Lecture Method. 
Hypothesla 2 

students who study Inter=,edlate Algebra by the Individualized 
Hathod of instruction will indicate a ^ore positive attitude 
toward nathenatics than those taught by the Traditional 
Lecture Method, 

Hypothesis 3 

Students who study Fundamentals of Algebra I by the 
Individualized Method of Instruction will experience 
greater achievement than those taught by the Traditional 
Lecture Method. 

Hypothesis 4 

Students who study Pundamentals of Algebra I by the 
Individualized Method of Instruction will indicate a 
more positive attitude toward matheoatlcs than tl 
taught by the Traditional Lecture Method. 
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Hygotheals 5 

Students taught eltlier Intemedlate Algebra or Fundamentals 

of Algebra I tjill shot.- significantly greater ability to 
transfer concepts to a problem-3olv?ng situation than 
those taught by the Traditional Lecture Method. 

RatLlonale for Hypotheses 



Keller's (1968) introduction nf the Personalized System of Instruc- 
tion (PSI) in the college classroom haa led to tremendous efforts by 
educators to adapt the Individualized instruction System ever more 
frequently and accurately to satisfy the personal needs of each 
Individual student. The supericrlty of the techniques of PSI over 
traditional lecture method has been well documented (Bom, Gledhill, 
and Davis, 1972| Cooper and Greiner, 1971| Morris and ^i^rell, 1972; 
Keller, 1968) and tend to stimulate educators as to their responsibili- 
ties. Responsiveness to students' needs or accountability is the theme 
for today's education in many areas of the country, hence not only eon- 
cemed educators but entire educational systems have been, and should 
continue to be, responsive In providing the services required to help 
students attain their goals. Wilson and Tost J. (1972, p. xll) define 
responsiveness of the educational system as "every time that a tech- 
nique or approach is introduced which increases the frequency with 
which the instructional sequence can be changed for a student" and 
Irreaponsiveness as "any condition In which all students must do the 
eaae thing with the same materials at the same time." 

Many students bring to the coTOunlty colleges their negative 
attitudes resulting from previous experiences In mathematics. This 
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continues to be a handicap for them and for the Institution since 
certain programs demand courses In mathemcics be taken (students have 

no alternative) and scudents shying away from the subject give cause 
tn failure of the deparcment to meet its enrollment expectancy. If 
the community coUega is a teaching colle8« having the ability to 
en^hasize the eKceUence of it. teaching as Chapman (1966) has claimed, 
then Instructors of mathematics must project this imaaa, attract more 
students to the program, alleviate their fears and negativism toward 
the subject, attempt to remedy the poor oathematicpl preparation of 
former education, seek to avoid failure in mathematics and assist 
students In coping effectively with his environment. Moore (1970, 
p. 219) has also stated ••regardless of the curriculum used. In the 
first analysis. It is the people - creative people who make a 
curriculum work." Tyler (1951. p. 47) has asserted "Instruction Is 
not effective, unless some changes in the behavior of students have 
actually taken place." He further stated that Instruction Involves 
several steps and that In appraising the effects of the learning 
experiences educators must not only test but evaluate, caking into 
consideration that: 

Any learning situation has multiple outcomes. 
While the child Is acquiring in fonnat ion, know- 
ledges, and skills there are also taking place 
conconmltant learnings In attitudes, appreciations, 
and interests. This view indicates a shift from a 
narrow conception of subject-matter outcomes to a 
broader conception of growth and development of 
individuals. 

As educators prepare students to function In a larger society 
outside the classroom it ie imperative that transfer of knowledge 
be one of their goals. Problem-solving Is one such i. ay of evaluating 
master of concepts or Subject natter content, yet many instructors 
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and researchers .^oU this aspect cf .easura„a„t. Gagnl and Brown 
(Xm. p. 313) st.cec th.f ' concepts acquirad in the course of an 
..cpertaent are usually .ot further 'usadS as in the solution of a 
problem but are si.piy measured as being 'established' in the sense 
that they meet . criterion of learning or recall." They further 
stated that only a few isolated studies have been devoted to a 
co^ination of concept learning and utilisation, for example 
applying concepts or concept sequences which are newly learned 
to the solving of problems. 

The following therefore has been investigated in this 
study: If by providing a different classroom atmosphere relative 
to the modu of instruction and the evaluation of transfer of 
eoncepts, then mere positive attitudes would occur and greater 
achievement be accomplished. Aoknowledgl„t that students learn 
at different rates and considering tha concept of MKlmlzlng the 
gam students receive between their point of entry and their 
point of departure from an educational institution, it seemed 
pedagoglcally sound to teple^ent Individualization of Instruction 
and analyse the gain achieved by students when co^ared with the 
Lecture Method approach co^only and currently in use. Further^ 
more, educators must no longer be satisfied to implement any new 
concept m its entirety without experimentation and assessment" 
through rasaarch. 

There were several reasons for conceptualizing that Indi- 
vidualized Instruction would result in greater academic achievement. 
Inherent ia indlvlduali„d instruction is student responsibility 
- a very vital ingredient for success In this teaching approach. 
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This method assists students in learning how to solve problems 
Independently and to respond co situations which they encounter 
as students, workers, family leaders, commmlty members or private 
citizens. Also, in the teachlng-leamlng situation, appropriate 
guidance is given to each individual ss the need arises ; students 
ar« not bored performing tasks that they already know how to 
manipulate nor do they have to proceed to othar assignments before 
grasping basic concepts. Especially in mathematics, this latter 
phenomenon often causes failure since the content of most mathe- 
matics courses Is so structured that understanding of future 
Baterlal is predicated on prevlouflly learned knowledge. Another 
benefit derived from Individualized instrunfiton is the omission 
of the fear of failure syndrome, and the a3aost certain hope of 
achieving a grade of A. Bloom Cl?68) and Connolly and Sepe (1973) 
contend that with proper planning, effective methods of "teaching- 
learning", and a sincere desire to meet students needs, 95 per cent 
of the students will want to and can achieve a grade of A, given 
sufficient time. 

This mastery of subject content can be accomplished as a 
result of the methodology incurred In Individualized Instruction. 
Not only are there pretests and posttests, but sample tests are 
Included for each module and unlt| students are also afforded the 
opportunity of taking a parallel form of any test on which mastery 
was not attained. These factors tend to (1) result in better 
grades, (2) build student confidence, (3) enhance morale, md (4) 
eliminate bitter anxieties, fears, and negative attitudes toward 
the subject matter. 
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O peratlo nai Def jiti tions of Var iables 

Inde penden t Varia ble 

The methods of instruction utilised in the study were 
Individualized Instructidn versus Traditional Lecture* 
Individualized InstMction for this research tjas defined 
as the study o£ (inatheiQatical) content via behavioral 
objectivea either itidivldually or in small groups* Students 
were allowed to request slides ^ films or fllmstrlps to be 
used at their dlspoaal* The instructor served as a faclli-* 
tator. Traditional Lecture was defined as verbal represent-" 
ation of (mathematiQal) content Interspersed with questions 
and answeTs between instructor and students and the ex** 
planation oi concepta on board with the help of audio- 
visual aids* Hie Imstructor lectured to the group as a 
whole « 

Moderator Variable 

The Level of Couraes was the moderator variable* There were 
^ four groups In the study comprising of two levmle of Instruc- 
tion; two claSies of Intemedlate Algebra aaid two of 
Fundamentals of Algebra !• 

Dependent Variable 

Itie dependent variables were (1) Achievament on Mathe-' 
laatlcal Objactlves^ <2) Attitudlnal Chmgep (3) Transfer of 
Concept e to a Problra^solvlng Situation* Attitudes In this 
Study applied to students* responses toward or against 
mathematics as a result of their mental and neural state of 
readiness t orgwl^ed through experience* Students' 
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attitudes were categorized as positive or negative 
according to a weighted-score index obtained from a 
Mathematics Attitude Scale (Mken, 1963). A scoira of 
fifty and above was considered positive, and a score 
below fifty was negative. Achieveiaent was defined as the 
degree of change from pretest to posttest as exhibited by each 
student on the Achievement Test (Boyle, 1972). (Course grades 
were determined as a result of tests and qulgzes administered 
during the semester but were not part of the statistical 
measurement of the study) , 

Transfer of Concepts to a problem-solving situation was 
the ability of students to retrieve knowledge and the ability 
to perforai on an activity for which there had not been any 
explicit instructions given but which made use of basic 
principles of the course and allowed students to take 
Initiative to find a solution. The term "greater ability" 
implied that students exhibited their capabilities of 
meaningful organization of material toward the solution of 
raathematical problems | the term "problem-solving situation" 
referred to an assigned task that students perfonaed In a 
specified amo>mt of time and which was not directly related 
to Instruction. 
Intervening Variable 

Instructor's personality was a factor that could have 
Influenced attitude and therefore had to be given sone con- 
sideration since each of the two Intermediate Algebra groups 
had a different instructor. This was not the case with the 
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Fundaoentals of Algebra I groups which had the saae Instructot. 
Control Variable 

These were behavioral objectives, content to be covered, 
the oaximuia amount of time to learn material before posttest 
was administered J and teacher effect. 

Behavioral Objective was defined by Banathy C1968) 
adapted from Mager (1962) as what the learner le expected to 
do; how wel l the behavior Is expected to be performedi and 
under what cir cumstances the learaer Is expected to perfom. 
The Content was the ainount of material to be covered. 
The tine waa one seneater of 45 hours. Pall semeiter. 



Teacher effect was the Indirect result of using two 
instructors. Of the two instructors Involved in the study, 
one of them taught two courses In FundamentaXa of Algebra 1: 
one of the courses was by the IndlvidualiEed method, and the 
other was by the traditional method. The Interffiediate Algebra 
course on the other hand, was taught by two different Instructors 
at two different colleges. 

Operation al Restace m ant of the Hypotheses 

It was hypothesized that In both Internediate Algebra and 
Fundafflentals of Algebra I (a) students who were allowed to work 
individually at their own rate, discuss their work with their peers 
in a classroon setting, received individual assistance from their 
instructor and took tests and quizzes when they demonstrated under- 
Standing of content, will show greater achievement than those students 
whose pace was set by the instructor, and who took tests and quizzes 
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whether or not they understood the material i (b) students exposed to 
this first option would tend to change their attitudes toward mathe-- 
EL;itlca in a positive direction to a greater degree than those under 
the influence of the Lecture Method of Instruction — those who 
alraiidy eidilbited positive attitudes will Indicate an even higher 
positive score on the math attitude scale | finally Cc) students who 
studied by the Individualized Mrithod will perform better when eoncepte 
had to be retrieved to solve a problem. That is, they will have more 
correct problem solutions, than those who studied by the Traditional 
Lecture * 

Significance of the Study 

Individualized Instruction is one of the most recent innovative 
ideas in educational r^f.fons throughout the Qountrys It demands a 
new conception of the eurriculuni with much einphasis on the individual 
student *s needs. There is a chmge of emphasia from reaching to 
leaning; yet it Is not sufficient to adapt new techniques without 
researching the applicability to a particular instltuclon* It 
therefore behooves educators who are affiliated with eomiKiity 
colleges to cease merely discussing the philosophy of the system 
and engage In more systematic research on the success of teaching 
methodologies B attritions the coammity college as a host for train** 
Ing comLimlty college teachers i and the effects of comimlty college 
programs on the population it serves. 

Educators must also have rales delineated for them which call 
for programs of study and methods of Instruatlon to fit the needs 
and capabilities of Individual students* There Is no single theory 
o£ leamingi even Individualized Instruction is variegatedi that Is^ 
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aevefal approaches are widely used. However > there is the need to 
Individualize instruction in the broadest sense of the term. It 
has been well docimentec! (Sheppard and MfeDermots 1970 • Keller^ 1968j 
1971 I Cooper and Greiner, 1971) that this method of instruction 
favors critical thinking, creativity, self --direction and the devel"* 
opment of one*s self-'concept . More student eKposura to several 
styles of instruction and different modes of learning as In this and 
other studies Tnay result in a climate favorable to growth of 
Indlviduala in the institutions involved. Chapman (1966, p. 34) 
said I 

In order to ascertain the caliber of teaching at 
the Junior Collega l^vel, a method of teaming and 
instructional evaluation must be the first order of 
business. It can be foOTal or informal, structured 
or unstructured. However , it iiust be designed to 
Improve teaching in bold and revolutionary ways* 

He went on to say that there should be a concerted md coordinated 

effort on the part of everyone to make the Junior College a teach-- 

ing collega and everyone must become involved. 

More specifically, it le hoped that this study will begin to 

substantiate and shed light on the reasons for low inatheffiatles 

enrollment at South Central Comoamity College (Connacticut) and 

Suggests, from the outcomes, other techniques which could be 

utilized to increase positive, and diminish negative attitudes 

toward mathematics. One of these techniques which might prove 

beneficial to the student is for the college to offer more than 

one method of instruction in order to provide a choice to the 

Instructors and students * This is highly significant to this 

study since the researcher advocates hiuttaniam in mathematics 

and feels that student preferences for modes of instruction should 
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be honored. 

Several studies indicate that students have preferences. as to 
the type of Bathodology by which they are- taught. Tuckaan and 
Orefice (1973) found that atudents of "abstract personality 
structures" preferred self-study via tapes and booklets over (1) 
programmed inatruction within a classroom setting, (2) progrananed 
Instruction and lectures in a elassroom and (3) traditional 
lecture discussion Instruction (lecture coupled with programed 
text was least preferred while programmed text and conventional 
approach was InterBiedlate) | on the other hand, atudents of 
"concrete personality structure" liked the programmed text-by- 
Itself procedure as compared with the other methods | self -study was 
liked moat, followed by the lecture-programmed text approach, and 
the eonventlonal approach respectively. 

It is therefore hoped that this study can (1) give cause for 
changes la the registration procedure at South Central Cocmunlty 
College, and (2) result In fewer student failures and greater 
successful achievements In mathematics because of the new approaches 
that would be made available In the teaching-learning process. 
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KETHOD 

Subleeti 

The population from which the ample of this study was 
drawn t censiated of a diversity of students from two urbw 
eoOTEunlty cQlleges In ths State of Coimectieut. Ths diversity 
encosipasaed ethnicity , educational preparedness^ soolo**aQonomlo 
llfe^stylesp age md interests • The wo eollages are approKtoately 
35 iDlles apart miA share many similarities ♦ In general ^ the sample 
was a typlaal urbm comninlty eollege group of students who 
comiuted to classes from the city or the suburbs 1^ close proidjQity, 
mA most of whom worked and/or were responsible for families. 

Of the 101 students comprising tha supple , 62 were enrolled In 
Fundamentals of Algebra I and 39 were enrolled in ^termediate Algebra* 
Four Intact groups were Involved in the etudy — two Ftrndamratals of 
Algebra I md two Intemedlate Algebra » Two of these groups reqelvad 
treatment (1^^^ E^) and two received no treatment (0^, Cj)* Inrollttents 
were distributed as follows s 

Ej^ 28 Cj^ 34 

Ej ^15 - 24 



43 58 

All groups were registered for the Fall semester of 1974 and 
eonslsted of both sexes with an age range extending from Imedlately 
out of high school to retirees. 

Ss enrolled in Intemediate Algebra had completed Fundamentals 
of Algebra either at their high school or at the college level | the 
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Fundamentals of Algtjra I Ss had a basic knowledge of Arlthaetic. 
Two instructors were involved I one taught three classes — two 
Fundamentals of Algebra I (a treatment ga-oup and a no-treatment 
group) and m Intermediate Algebra (treatment group), while the 
other taught one class la Intermediate Algebra (no-treatment). 

Tasks 

All Ss met two and one-half hours per week for fifteen weeks. 
During the first week of the semester a pretest consisting of (1) 
an achievement test tod (2) an attltudinal inventory was adminis- 
tered and at the end of semester, a posttest was glven| in addition, 
a problem-solving task was assigned during the fourteenth week of the 
Bemester to be completed within one week. 

Intermediate Algebra Ss received during the first week of classes 
hand-out material consisting of (1) course syllabus, type of 
instruction and grading procednres and (2) behavioral objectives 
encompassing sets and polynomials, equations, order relations and 
Cartesian plane, relations and functions, and linear and quadratic 
functions. The treatment group also received a flow-chart illustrat- 
ing how they were to proceed with their study and information 
e:^lalnlng individualized Instruction. 

Fimdamentals of Algebra I Ss were also the recipients of these 
hand-outs; the only difference was that their behavioral objectives 
covered operations with algebraic expressions, special products and 
factoring, operations with fimetions, and first degree equations in 
one tmknoim. 



Independent Variable 

IndivlduallEed Instruction Ss enrolled in FimdMientals of 
Algebra I reeeived behavioral objectives (AppendiK A) covering 
four units p each of whieh had four niodule and one unit tests. 
The tssts reflected the behavioral objectives; each teat 
eoneisted of parallel A and B forms. Module testa were teacher- 
made, but unit teats were those provided by the author o£ the 
Teacher's Manual, Course grades were deterMned by performance 
on these tests* Teacher-^made tests were previously tested on 
another group of students which allowed for taeffective questions 
to be eliminated I however^ all Ss received the same test therefore 
the validity was not threatened, Ss utlllEed a textbook and a 
workbook which were recomended by the InstMctor, and in addition^ 
several reference books were placed in the library for their con« 
venience* Success on sample testa prepared by the instructor 
detewalned the preparedneas of the Ss to request Form A of the teati 
and each module or imlt was ms tared before proceeding to the next. 
Ss studying Intermediate Algebra via Individualized Instruction 
also received behavioral objectives (Appendix B) for the course, 
utilized a textbook and a programed Study Guide, and made necessarj 
use of the library reference resources. TBie test was planned to co^ 
material and each test was available In parallel Forms A and B. 

Lecture Ss received verbal presentations each time the class 
met, and were subjected to heuristic techniques • Content was the 
sama as for those receiving the treatment mi quizzes and chapter 
tests (referred to as module and unit tests in the treatment groups) 
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were adminietered. These testa and qulzEae were adminiSMred by the 
Inatruetor at his discretion when he thought that the elasi was 

prepared. • 

Both the treatBsent and no-treatment groups had acesas to slides, 

lilBSi fllm-atrlps and tapes « 
Insttyments 

The dependent variables were Sa' aohlevemant on (1) the Algebra 

Achlsvement Posttestj (2) the Attitude Inventory fosttastp and (3) 

the problem-solving task. All Ss were given the sMie Achievement 

Test, Attitude Inventory and problem-solving task. Achievement was 

msaaured by the ninnber of problems each student correctly co^leted 

on the Achievement Test (Appendix C) after performing for one-half 

hour* Reliability data for the achievement test Include a test-* 

retest correlation range from 0,75 to 0*85 on total scores and ratio 

scores obtained toward the end of the school year. Data obtained 

during the early weeks of the school year for Algebra students 

showed a 0,55 test-retest correlation, Boyle aid Llttrell (1972) gave 

flupportlve evidence for the mitigation of familiarity of students with 

the test items because of the branched-program format. Validity 

data for the achievement test are illustrated in AppendlK D. Content 

validity and concurrent validity were established by a pilot study 

mA subsequent tests administered at Coltmbus Technical Institute, 

Scores were obtained from b±k different levels of mathematics. As 

Illustrated In Appendix D, the Algebra test has a mean ratio score 

of 0,49 for students completing one year of Algebra, 

Positive and negative attitude attainment was measured by a 

five-point mth Attitude Scale whose test reliability was 0.94 

jl A 
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(Aiken, 1961, p. 20). The Attitude Scale (Appendix E) consists 
of twenty Items, ten connoting positive attitudea with responsei 



items and five being most negative for negative ones. 

Transfer of concepts to a problem-solving situation was 
measured by the number of correct solutions achieved by each stude: 
from the assigned problem-solving task (Appendix F) . The total 
number of points attainable was 120 and the minimum was zero 



Thm design of the study was of the pretest-posttest faetorlal 
(two-factor) type, which Is illustrated in Figure 1 with achievement 



scored from five to one — five being most positive for positive 



md attitudes as dependent variables. 
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two l„aape„d.„t vartsblea r„.hi.g Ha.hodolagy 

With two lavals. Indivld«.U..d lnst«,.tla„ «„d T„dltlo„.l 

lecture I and (2) the nature of Course ^wlth t^n i , 

^ith two levels. FundaaentaU 

of Algebra I and Intermediate Algebra fwhi^h ^ ^ 

geora ^which has been labeled as 

the moderator variable). 

This design was employed la test<«o # 

F « teitlng fa^ significance of posttest 

scores on all three dependent variables . a.M 

aoies. achievement, attitudes, and 
problem-solving skill. On all three measures « . 

measures, pretest score served 
as the control variable (for problem-solving it 

oAving It was pretest achievement), 

Statistical \toalY a<a 

M analysis of covarlance was conducted for t^e posttest 
.cores „s.„. th. prsts.t .cor.. . co,„,„. ^^^^^^^^ 
»a achleva^nt; and an anaZysis of covarlance .as condncted fro. 
the proMe«-solvt„« (posttest only) scores, .sin, the posttest 
achievement .core, as a covarlata. 

With an nne,.«l n„*er of observations In each cell, the 
technl,ne of unweighted ^ans analysis was utilised In which the 

.cor., o, the original „!! .ntrle, „.re ^^^^ 
the number of scores in each cell. 

Proeedures 

The .tudy co».„c,d with all group, receiving h„d-o„t .at.rlal 
«.d taUng the Achievement Test and Attitude Inventory; the sa^ 
test and inventory served as posttest at the end „, the semester 
Ul Ss were told that the test results would be utilised hy the 
instructor for diagnostic purposes In trying to ^et their need. 
They were also informed that no grade would be assigned for their 
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ptrfofmanca on the test« All Sa used teKtbooke mnd/or workbooks 
as directed by initructor^ followed the preierlbed procedura as 
outlined in the hand-outs p wd purauad the tasks as antmarated 
by the objeatlves of the eo'irsa* 

The Fuadamantals of Algebra I treatmant group » after studying 
designated areas of the textbook^ took SMipla module taets md 
having achiavad mastery on the aaaaple proaaaded to request Fom 
A of tha test. If tha seora frOTi Form A was satisfactory to both 
instructor and Ss, Ss advanced to the stibaequent module or unit. 
In cases where the score did not raf lect roastary (90 per cant or 
bettar) of the concepts testadt Ss ware catmsalad individually , 
asslgied additional prescribed tasks to ramady Indicated deficiency p 
and them were allowed to take farm B of the teat* If mastery was 
still not attained p further counseling occurred md othar forms of 
instructional media ware utilized to assist Ss In achieving nastary 
of objaatlvas, Ss repeated the test items on which they praviously 
damonstrated poor parformanca. At all tlms Ss worked at their own 
pace 9 consulted the Instriictor (if necessary) who acted as a facili* 
tator^ had thair tests corractad imadiataly after collation mi 
raceivad feedback on an individualized basis. 

In the case of tha Intermediate Algebra traatmamt groups pro* 
caduras ware slightly different. Although problams were delineated 
to constitute module testing, these ware chacked only by the student 
for proficiency* When Ss thought that they were sufficiently prepared 
to take the mit testp they requasted and ware given Form A. Mastery 
on Fom A meant Ss proceeded with the next uniti if not, the process 
as anumarated for the Ftmdwentals of Algebra I Ss followed. 

A ri 



The no-tireatBent Ss reealved traditional lecture, homwork 
kislpinenta, designated times for testing, with everyone moving 
at the sme pace which was determlntd by the Instructor. 

All Sa were encouraged to complete objectives In one semester; 
however, provisions were made md afforded the treatment groups 
to complete the course prior to the end of the semester mA up to 
six weeks after. Late con^letlon of course did not jeopardise 
the study per se since Ss were given the posttest whether or not 
they completed the course at that time. The problem-solving 
activity desired to bs coiflplsttd wlthto ©na waafc, just befara the 
and of samaatar, afforded Ss tha oppartunity to mm a variety of 
naans to obtain solutions* Solutlpns, howavar, had to ba claarly 
and logically axplalnad. Tha task antailad application of basic 
skills laarnad In Algabra ^d Ss' own abilities to draw on con- 
capts laamad aarliar or during tha samestar* 

To control for Hswhoma affact, all Ss wars givan a cha?ft 
wharaby thay could record thalr prograig and plot a c^ulativa 
graph* 

Ixparlmantal procaduras and ptrtlnant lltaratura ware affordad 
both Dapartmant Chairmen and the seaond Instructor (tha invaatlgator 
was the other Instructor) In advance. Publlshars of the Achlavamant 
Test ware also contacted md agraemant was made for scoring both 
tha Achiavamant Tast and the Attlttida Inventory. 
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CENTER III 
MSULTS 

The poittest scores on achievement and attitudes were analysed 
by mialysls of QOvatianee uelng pretest smms as a covarlate* The 
scceptOTce level of slgnlflaance was set at the *01 level* Problem-* 
solving scores were also analysed by analysis of eovarlancet however , 
the achievement poattest scores were utilised as a covarlatei the 
level of slpilflCMce was set at .05» 

Hypothesis 1 # 

Students who study Interfflfidlate Algebra by the Individual* 
±zmd Method of Instruction will e^erlence greater achieve- 
ment th^ those tsu0it by the Traditional Lecture Method * 

Hypothesis 3 ^ 

Students who study Ftmdamentals of Algebra 1 by the 
Individualized Method of Instruction will e^erience 
greater achlaveinent thim those tau^t by the Traditional 
Lecture Method, 

ta Table 1 is reported the findings of the malysls of covarlauace 
of the achievement posttest scores using the pretest scores as a co- 
variate. The F-ratlo (F ^ ,07; df ^ 1/67 | p > *01) indicated that 
there was no significant difference across treatments i but the F-ratlo 
of 29*37 showed that there was a significant difference between courses 
(f ^ 29,37; df ^ l/67| p < ^01), The AB Interaction showed a f^alue 
of .62 (F ^ ,62 I df ^ 1/67; p ^ .01) which did not attain significant 
level • ^ ^ 
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In Table 2 can be found the achievement means for each gtoup, 

TABLE 2 

Mean Pretest and Poattest Achievement Scores 
by the Four Groups 



Indlv. 
Ins true. 



Imcturm 



^ Wms — 

Itmd. of Alg. I Intern. Alg, 



Pre 


Post 


Pre 


Post 


7.3 


7.7 


11.3 


24.1 


10.8, 


10,9 


36.1 


38.6 



Adjuatad Bfeaas 



Imdlv. 
Lactura 



Ftmd, of Alg^ 1 

(V 


totem. Alg. 










13.66 


27.48 


20.57 


14.59 


25,56 


20.07 


14.12 


26.52 





t m 20,57 



t Ag ^ 19.23 



\ 0,73 Regression Weight (within) 
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Fwidaaentals of Algabra 1 Sa who received Individualized Ittstruetloii 
had a pretast wBrn of 7.3 wd a posttest mmm of 7.7| the Tradltloaml 
Lactura group had a pretest meaft of 10*8 mid a posttast Man of 10.9, 
Tha latermadiata Algehra Ss who raaaived the Indivlduall^td Inst mat Ion 
had a mean saore of 11.3 on the pretest m maan aaora of 24 »1 on 
the poattaat; the Traditional Laatura group had preteic md post test 
loaans of 36^1 38, 6» reepactlvely* nia adjustad maana vhich are 
alBO reported in Tabla 2 shows that the adjustad cell mean for Fundaxoent*" 
als of Algebra I Sa who received IndivlduallEad Instruction was 13.66 and 
for those who received Traditional Lecture was 14*59, The adjuetad call 
maana of Intaraiedlate Algebra Ss for Individualized Instruction and 
Traditional Lecture were 27*48 and 25*56, raapactivaly, ^a Individual- 
ized Instruction group had a marginal saean of 20*57 amd the Xradltloaal 
Lecture group had a marginal mean of 20.07* Fundamentals of Algabra I 
had a loarglnal mean of 14.12 and Intartnediate Algabra had a marginal 
mean of 26.52. 

The results reported allows hypotheses I and 3 to be rejected. 
Figure 2 illustrates the raaults graphically. 
H^othasis 2 . 

Students who study Intarmadlate Algebra by the IndivlduallEad 
Method of Instruction will Indicate a more positive attitude 
toward mathematics than those taught by the Traditional 
Lecture Method. 

Hypothesis 4 . 

Students who study Fimdafflantals of Algebra I by tUe Indi*- 
viduallEed Method of Instruction will indicate a mora 
positive attitude toward mathematics than those taught by 
the Traditional Lectura Method. 
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Individualized Instruction 



Traditional Lecture 
I Fund^^ntals of Algebra I 
B2 • Intemadlate Algebra 



30 - 
25 - 
20 - 
15 " 
10 - 
5 - 



TreatBent 
Figure 2 

Adjusted Mean AchleveMnt icores by 
Treatnents (k^ and A^) and Courses 



(Bj and Bg). 
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In Tablt 3 can be found the attitude postteat eeores when the 
analysis ©f ccvariOTLca was applied using the pretest scores as a 
covariatep There la no significant A effect ^ the F-ratlo value 
being *41. There wasi however^ a signlflcaiit B effect (F ^ 15,83; 
df ^ 1/67| p < •01). No significant AB Interaction was Indicated I the 
F^value was 3.76. 

Means and adjusted means of the attitude scores are reported in 
Table 4* The means of the Fundamentals of Algebra I Ss who received 
the treatment (Individualized Instruction) were 57*6 on the pretest 
and 67*3 on the posttest; the no^'treatment (Traditional Lecture) Ss 
had a 66 #2 on the pretest md 68,1 on the posttest. The Intermediate 
Algebra Ss who received the treatTCnt had a pretest mean of 68,1 and 
a posttest mean of 62*1, while the no-treatment Ss had a pretest mean 
of 77*3 and posttest mem of 71*1* The adjusted cell means of Ftmdamentali 
of Algebra I Ss were 75*04 for todlviduallzed Instrictlon and 69*02 for 
Traditional Lecture, For the Intermediate Algebra Ss, they were 61*26 and 
63.91 for Individualized Instruction and Traditional Lecture, raspectively, 
"Hie marginal maan for IndlvidualiEed Instruction was 68*15 and for Tradi- 
tional Lecture, It was 66.47* For the Fundamentals of Algebra I course,' 
the marginal mean was 72.03 and for the Intermediate Algebra, it was 
62*59, This result allows hypotheses 2 and 4 to be rejected. 

A graphical representation of these results appears in Figure 3* 

Hypothesii 5 * 

Students taught either Intermediate Algebra or Ftmdamantals 

of Algebra I by the IndlvldualiEed Method of Instruction 

, will show greater ability to transfer concepts to a problem- 
solving situation than those taught by the Traditional 
Lecture Method. ttA 
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TABLl 4 

Mean Pretest and Posttest Attitude 
Scorea by Four Groups 



Ins true. 

Trad. 
Lecture 











Ptaad. 


of Mg. 


I 


interm. 
(Bp 


Alg. 


Pre 


Post 




Pre 


Post 


S7.6 


67.3 




68* 6 


62.1 1 


66.2 


68.1 




77.3 


71.1 



Trad, 
Laatura 
(Ag) 



Adiuated Msans 
Fittid- of Alg. I Intera* Alg. 



72.03 



75.04 


61.26 


69.02 


63.91 



68.15 



66.47 



62,59 



Aj^ ^ 67.86 
Ag 66.47 



" 0,73 Regressioii Weight C^atthln) 
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: IndlvidiiallEed Instruction 

t rraditlonal Lecture 

3^ * Fundamemtals of ALgabra I 

* Interniadtate Algebra 
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Treatinant 
Figure 3 

AdJtiBtad Mean Attitude Secraa by Traatrasnti 
(A^ and A^) and Courses (B^^ and Bg) * 
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Posttest achievement scores, used aa a covariate for the problam- 
iolvlng scores are reported In Tatle 5. The results Indicated there was 
a slgnlficsat k effec-r (type of instruction) of 6.^0 which leads to the 
acceptance of the hypothesis (F « 4.O0| df - 1/63; p < .05). There was 
a B effect (Ccurse) of 1.19 (F - 1.9; df = 1/63| p ^ .05) and an AB 
effect of .30 (i - .30; df = 1/63| p < .05) neither of which was 
significant. 

Table 6 reflects the means of the achlavement teat and the 
problem-solving scores | It also indicates the adjusted means of these 
scores. The problem-solving means of the Fundamentala of Algebra I 
Ss were 82,00 for the Indivlduallzid Instruction group and 63.53 for 
the Traditional Lecture. Intermediate Algebra Ss had means of 88.59 
and 95,88 for treatment and no-treacment, respectively. The adjusted 
cell means were: Fundamentals oJ Algebra I Ss instructed Indivi- 
dualized tnstriictlon, 86.40 and Ss inatrueted by Traditional Lecture 
73,28; Intermediate Algebra Ss instructed by Individualized lastrue- 
tlon, 89,25 and Ss instructed by Traditional Lecture, 81,08. Indi- 
vidualised Instruction reported an 87.83 marginal aean and rraditlonal 
Lecture reported a 77.18 marginal Bttean, Fundwaentala of Algebra I 
reported a marginal mean of 79.34 and Intermediate Algebra reported one 
of 85,16, 

In ligure 4 is presented a gTaphlcal representation of the 
adjusted means. 
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CHAPTER IV 

DISCUSSION 

A Btatistical analysis of the data revealed the following: 
There was no slgniSlQant main effeet of A (type of instruction) 
but thare t^as a slgnifieant main effect of B (couree) Indleating that 
Ss who were enrolled in Intermediata Algebra performed better than 
thc^e enrolled in Fundamentala of Algebra I, regardless of treatraent* 
Since the degree of learning which took place from one course to the 
other was not a major concern of thig study , and since Intermediate 
Algebra is a more advanced cotirae than Ftrnd^Mntala of Algebra I, the 
superior performance demonstrated by Intemediate Algebra Ss was not 
miusual* Moreover i the achievement test is sensitive to the materials 
taught and learned in the mathematics sequence as can be observed to 
the rati© scores and total scores when respondents who are tested have 
different levels of experience (See Appendix B) , 

Selection of Sa was not done on a rando^sed basis* Observation 
of the means revealed that In both coursaa^ Ss who received individual- 
Ized instruction had higher achievement gains ^ but Intermediate Algebra 
Ss who received traditional lecture instruction exhibited pretest scores 
three times as large as the pretest scores of their comtei^arts* The 
schlavement scores were therefore subjected to an MCOVA which regulated 
the unequal entry of the groups md adjusted the means* When the degree 
of initial learning was then equated the difference in performance was 
aagllglble whloh suggested that the treatment evoked comparatively the 
same performance from both courses* There was no aignlf leant Interaction 
batween A and B which implied that the relationship between the two kinds 
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of treatment was not sigiiiflcantly different from one courat to the other, 
tti the baiis of these results hypotheses 1 and 3 were rejected. 

Attitudes of Ss who studied Fundamentals of Algebra I showed 
positive changes from pretest to post test under both treatments^ with 
the Individualized Instruction group showing a larger meant The 
Intermediate Algebra Ss, however g showed a loss froia pretest to poit^ 
test under both types of treatment; moreover ^ the loss was comparable 
in both eases t The ef facta of the adjiaated raeans on these soorea 
raaulted in the IndivlduallEed Instruction Se of Fundamentals of 
Algebra I having a higher nmm than the Traditional Lecture Ss taking 
this course. In Intermidiate Algebra the results were reversed | the 
Traditional Lecture Ss yho cook Intermediate Algebra displayed a 
higher mean than those Sa -who took the e.ourie by the Individualized 
Method, Thus^ an AB effeet resulted ^ which approached slgnlflcanee 
at the level of .05, 

Thara was a slgnlfiGaiit main affect of B which Indicated that the 
Sa in Fundmentals of Algebra I had imde greater positlva changes than 
those in IntertQedlate Algebra ^ The reason for this differential find- 
ing may have been a functloa of the level of courses* Intermediate 
Algebra la a more advanced course than Fundamentala of Algebra 
which would imply that Ss at Intemedlate Algebra have had mora mii-^ 
perlence both with matheDttlcs and possibly traditional 'learning 
styles » As a result ^ Ss vho took individualized Instruction may not 
have been as raadlly willing to change their leaTOing styles ^ and the 
Ss taklilg the Traditional Lecture approach have been less flexible to 
participate in completing the instruments administered* It can be 
concluded that the treatnietit worked In one course — Fundamentals of 
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/algebra 1, but not in the other — Intermediate Algebra. There was 
no gipilf leant main effect of A; the notable positivt changes as 
observed from the treatmsnt were.lr^ favor of Individualized InstruGtion 
but these dlffereaces did not reach the significant level, 

Froblem-solvlng means indicated the need to eoatrol for selection 
blaSp since It was evident froffl pretest achle-jement seorea that the 
groups were not homogeneously matched | one group In particular ^ the 
Intarffiadiate Algebra control ^ showed pretest scores three times as 
larga as their counterparts imder Investigation. When the ad jus tad 
mBBnB were eompiited, they revealed a significant A affect in favor 
of Indlvldualiied Instruction, There la some evidence from the B 
effect that one course achieved more than the other regardless of the 
treatment, but again ^ this can be attributed to the level of courses 
and the differences were not ilgnlficmt. There was no significant 
interaction between A and B, but It was notlcaable from information 
contained in the graph of Flgnre 4 and the adjusted seans of Table 
6 that the treatment resulted in higher means acrosi ceursesi Inter- 
aiedlate Algebra means were also higher thm rundMentals of Algebra I 
for both types of Instruction. The latter result cm be attributed 
to Ss^ mathematical maturity. 

Interpratatlon 

Tha results of the study suggested that when studsnts were 
tested for (1) achievement based on behavioral obje^clves content 
and (2) ability to transfer what has been learned to a situation 
la which no direct teaching was given, several events were notice* 
able« 
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Ss performance on achievement testing was coraparable within 
the purview of each course and the more advanced course had greater 
means than the less advanced course, thi treatment was also equally 
effective in both courses judging from the small F -value (F » .62) 
exhibited. On the basis of A effect obtained from achievement 
scores, it also suggested that there was no difference in performance 
because of the treatment. 

In measuring achievement on the problem-solving. Ss' abilities 
to utilise initiative, mathematical skills, and skills of Imdependence 
gained through individualized instruction were very pronounced. The 
transfer of knowledge was demonstrated and the learning experience 
which occurred favored the individualized approach when the degree of 
original learning was equated. 

This overall achievement result can be interpreted that 
indlvlduall^^ed instruction produced equal outcomes from classroom 
learning eKperlences but when higher cognitive demands were made, 
Sa who had experienced Individualized Instruction excelled to a greater 
degree than those who received Instruction from the Traditional 
approach. 

Attltudlnal changes toward mathematics were also the subject 
of this study. There were positive as well as negative ettitud- 
inal ehanges. In one coursra — Fundamentals of Algebra I. the 
results were as hypothesized. Ss whose attitudes were negative, 
experienced positive changes and those whose attitudes were already 
positive demonstrated an even higher positive attitude score. There 
were but two exceptions; one instance, where the S's negative 
attitude became more negative, and another event, where the S's 
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attitude changed In a negative direction but remained positive* 
The Interinediate Algebra results did not follow this pattern . Ss' 
attitude toward mathematics declined from^pretest to posttest in 
both courses taught by the two different instructors and in both 
colleges* The decreases however ^ was proportional | this implied 
that the intervening variable ^ teacher effect ^ did not adveraely 
affect the outcome of the study. Xteasoiiia for this differential 
finding suggest Ss^ mathematical maturity and/or the nature of 
the courses. Evidently , the mors acadt. j^oally sophisticated the 
Be, the more rgluot^t they were to participate In completing 
quegtionnalraSi AlaOi the more accustomed Ss were to a particular 
teaching style, the more resistant they were to a new teaching 
nethodQlogy. 

Declining attitude scores are not unfainillarp as atudlae 
referenced in the reviw of the literature have shown. Also 
referenced was the students ' mwlllingness to accept responsi-- 
bllity for leaimlngi labelled "learner control*" In this study 
the more advanced course tmder the traditional teaching methnd-' 
ology indicated a 2,65 higher mean which could be attributed to 
the preference of "teacher control" ™ the characteristie which is 
In direct contrast to "learner control," 

In general i performance on achievement and attitudlnal 
outcomes of this study support earlier reports of the equable 
results that may have occurred from two different teaching 
techniques, teacher-oriented ^ versus learner'^orlented. This 
study has also replicated previous findings which support the 
superiority of Individualized Instruction over frdditional Lecture, 



when higher order cognitive skills were required as in a prohlem- 
fiolvlng situation- The significafit differanee which was exhibited 
In the transfer of concepts in this study 'has significant importance 
since learning outcomes of this type are usually more complex than 
those for which a one'-tO'-one relationship exists between behavioral 
i^bjectlvea and behavioral responses subsequently measured on au 
aKaminatlon, Other features which addressed themselves to this 
study were randomization and attrition^ enrollinentj and the 
aehisvement instrume.it* 

RandoBaizaf ionp the ideal method of selecting students for 
atudy^ was Impossible in this investigation since Intact groupi had 
to be ussd. The college's policy could not accoTOodats this method 
for establishing classes. The sample alie was limited to four 
classes totalling 101 students. This number dwindled further when 
some students changed their schedules after the first or second 
week of the semester ^ withdrew from class or school ^ and/or were 
absent for at least one of the tests administered^ The SMiple 
size of four classes also limited the participating instructors 
to two (2). 

Small enrollments in matheniatics at South Central Co^unity 
College could not provide four or more classes for which there would 
be a treatment group and a no--treatment group enrolled in the same 
level of mathematics I many classes had only one section. As a 
reault thre^i groups had to be chosen from South Central and one 
group had to be chosen from Greater Hartford Comminity College. 
Kelther college had enough studanta registered for two Intermediate 
Algebra claoses. Teacher-effect was therefore difficult to be 
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controlled . 

- Branched-program aahinvemmnt testing a coaparatlvely new 
idea being encouraged for test-ratest situations. Students, 
however, despite tha. eKplanatlon of how to manipulate this tech- 
nlq-ae in answering questions, tried to treat the instrument In 
Che style tu which they had been aocustomed. namely, working problems 
in oonseeutiva order. A bmnched-program Instrument requires the 
aelectlon of successive problems depending on the students' previous 
answer. The instrument is also designed for computer scorlngi lack 
of students' adherence to directions given, contributed to loss of 
Ns for the sample. 

Implications 

With the Carnegie Comnission 's reconmendatlon of the open-door 
policy for comnmlty colleges, severel educators haw researched and 
practiced various teaching methodologies to accomodate those students 
who were less capable of mastery of college material. Others have 
^ewad the quiet Influx of large numbers of students with poor 
academic records as a threat to the image .f the establJehaent of 
higher education. The comunlty college can be viewed as the insti- 
tution of the future which will be functional in (1) preparing a 1, 
percentage of students for four-year colleges, (2) preparing a massive 
nimber of the coimtmlty for career occupations. (3) affording educational 
enrichment to the masses with United financial maans and (4) accommodat- 
ing the late-bloomer who has experienced educational deficiences, but 
Who, given exposure to non-traditional teaching styles which allow for 
Individual differences, will acquire some degree of success. 
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Swc^sa often pTomotte a posltlvi seLf-lnage and a poaltvt ealf- 
l^gi cft«ii Inf luances eKpaQtatloxi, at£ltudsi and futtire pei'f ormance. 
Ano^g «mii <A t^e inttOvatiQas Iti cdiiettlon that have prevldtd this 
i€v#l cf ^uQC€ss is IttdlvldaallEed Inatrtiction, whleh is not lifflitid 
tc rte Qo3.1eg€^aga g^oupp nor ta the leaa-capabla stydint. It pro* 
claims that igalitarlanlsffl and individual dtfferencaip cin proceed 
tlrougti college In varied waya tod Mtast arid caa eicit from o^lltge 
with different co^etenelae to satisfy their lndtv4d\ial ne#dej It 
also reCogiises that teaehers too hav^e disttiictlva ecgnittve ^tylea 
that affect thalr tiaahlngi and it supports the theo^ of mastiiry 
laarnlEig ^hareby 95 per cent ©f studsnts caa learn a subject €o a Tiigh 
laval of eatery vlth time aa ths varying factor aoc achlsvament* 

Tbis study t^as aimed at i^ivestlgatlng a form of the KeH« Plan 
asid Supported the contention that studants who studied by th^ 
tadtvlduall^id Method of Iaatr\iatlaa wuld tend to take ths i^itiatlva 
lia sttclng their Individual ga^ilip an aceonpllshmsnt w^hieh lead 
ttotai toto life-loTig ealf-dlr©ctiva Itarmimgi the study alio aapportad 
othst th^^rtes that etudamta wfc^ etudied by this aethpd of iMtrtiction 
petfomaa as well as ox batter tiiM those studlad by the traditional 
laetwa ^ijyle of teaching^ and that indlviaualigad instructlDn favors 
ctaativitjf , critical thlnkliigp dtwLopment of aalf^eQtLCept and the 
ability tTansfar coneaptg to problem**solvittg sltyatlonsB 

Oai of thi students in thii study , vrlth referencs to tht preblem- 
salvins t*ik wrote i "I. thotight that this teat rtally required a 
s@iis^ of bo^'^to'-d© mathematlas. rhla took ine three days to finish 
biBt after flutshlngs I felt a sgxise of great iatiafactlDn." Aa 
idue^toPii, one of the iii^llcatloiis oi this study is that learning 
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mKpmvimticmB should aoQitttuta €d\icat±oiial exf oauM to problem* 
solving approaches i moreover, studeiits sheiild acquire the skill to 
succasafully apply the tschniquas whan confroated with transfei: 
sltuatxofis, . 

todivldualiEatloa of iBStTUCtlon Is but ome style of iimovation 
In eiiieatiani tha asarch for alternatives to meat students* individual 
nieds contlnu€B* If by dweloplng atvdents* Initiative and helping 
them experlenQe success ^ a sense of aeeosq^llshment = thay can 
Intaraallse personal achleveaaant amd developmiiat as goals p then 
their motivation far learnliig wuLi not teminatt with a degrsei 
but bseomes llfe'^long* 

'S^^g^g tians for Fur that Resaareh 

Tha results of this st-udy has lic^li cations for fii^thar research 
amd rsflnamant* imong the salient faaturesi 

1» EapUcatlon vtth a larger 8rapla« 

2* A practice iesslon vtth the brmiched^program achlavamtnt 

test before adBrf.nlstfjrltti the Instrtraent. 
3, iKperloentatlon with rMdondEed groups aspaclally to maaeura 

transfer of conoepts to situations outside tha realm of 

content dlractly taught * 
4» Furthar cosspreheneive and systematic iresaareh on other 

affectiva vtriables In icadamlo achlavemant. 
5. Institutional Implinantatlon of mora than raa teaohlng 

aathoddlogy» md evaliiatlng the oytcomes through on^golng 

rasa arch. 

Such research nay have beneficial slgnlflcanae in guidance md 
placMiant of students, Identification of high and low achievers 




£hxaugh dlagiiOBtlQ tastitigi hilpla| co dlsaoyer affective paaa§ to 
dltalnlsti 'fear* of mathanatiQi and huioaiilElng mathamatlee without 
sacrificing e^aellanae. ' 

larplOTBTitatiQn 

Ihm ultiMta goal of edueational reaaarch should bt to aaalyiss 
prasenti adtioatlonal teehnlquoa and to ayggast improvsmerita lot 
inoMasad m^clmisatlon of laaTOliig. Attlaudas can Indirectly 
affacC laaTnlng slnca individuals- self-concepts often dlctata the 
eictstit to which thsy might maati^ the CQntrQl of their dastiBles. 
I]&dtifidiiall^iitioB of InstructlQn hae haan cited in savaral studlia 
iii thlS' ta^eatlgatlon as a aowee ^htTeby stydents wara affoidtd the 
appD^tunlty to gain aelf'-estaami South Cantral ConMmity Collega 
can al^o be ljen#.fltad by such InnDvativa curricula changas* 
bistltutlanal plans for additlDnal Imdlirlduallgad projecta have lean 
orgixilzad by tha Haad of Interdlaelpllnary Studlas audi tha vrttmn 
(Appeadlx G) i A thraa^day staff i^erkahopi scheduled for May 27 
throtii^ May 29 and a suraar ins tl tuts ^ schadulad for Juns 2 through 
Jma 20, vara davlso^d. 

Ihe departMnt of Intardlsclpltnary Studies has been reesntly 
(six aonths) conceived at South Cintral Conmimity Colliga and tha 
sumer Institute was tha first in the college's history, rha thema 
of the Inatltuta was InnQvatlans In Education md the writer, was 
ona of the guest spaakars at tha worlkshop. It was the writer -s 
conaept that tha program i^hould address ltdalf to Indl^'ldual student* 
naada. rhe deslpi of the laamltig tmperletices during the tlirte 
waeka %as the rasponslbility of the writer who organlgedl a program 
for learniag In accordance with studaiits' naads* Appendix B 
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illustrates th« procedures for individualization of Instruction during 
thm institute and cites song of the obeervations during the initial 
stagas. There wre 193 applicants to the Institute, of whicli 123 
attended on the first dayi 75 of those ^ho attended were ensiled in 
the matheaatica program. Statistical results were not yet avallible 
but a sutjective evaluation Indicated that students wtm highly 
enthusiastic about the program mA denioastrated this enchusiasa hy 
their zealous participation. 

The writer and the Head of Inttrdlsciplinary St«d*.es we In 
agreeinent that individualized instruction can meet some students* 
needs and have nade plans to Incorpcrate this teaching oethodology 
as a part of cha regular yearly progran,, To determine the type of 
instruction «hich might best serve the itudmnts' needs, a cognltlm 
wpping of Individual students ;,ould be produced. Studtnt preferences, 
as well as their atxengths and ^eaknissea «auld be considered, with the 
ultloate goal of mixlffllzing learning. 

hSw, in the Biathematics departaent of South Central Connraity 
College, the department head has sanctioned further developnent and 
utilization of IndlirLduall^ed InBtructlon. In this department, tw 
of the four Instructors have planned to proceed beyond the experimental 
stage and teach more of their aU., as by this method, sometlmea using 
a tmm approaeh. 

The mafthefflatlcil ueeds of the coi. mlty are vast; if by implenent- 
ation of Individualized Instruccion more success among students can be 
realised mi attitudes and self^concepc c« be favorably changed during 
this process, then one of the major goals of education would have been 
aGCo^llshed. 
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FUNDAMENTALS 01 ALGIBRA 1 — M 101 



Behavlcjral Objectives 
Unit I 

the itudent will be able toi 

1* UadftarstMd how algebra bagtn and hm Aim to tBpr%mmt numbers with 
SfmboI§# / 

Rttow the laaguagt of algabxa, that Is, kaow thm meaning of factors , 
' taraap m^onmitm^ moaoalals, maltlnoiaials, 

3. Ftod the SOT by aOTbiaiag like tawi glvM a set af soaomials and/or 
miltltiCTlalas 

4. Subtract one algtbralc s^resalen from the othar, given two algebraic 

5. Find the product glvam two or more Maoaials* 

6. Find the product t given a ttoaomlal «d a inulttoo^al. 

7. Find the product i given too^uitlno^als. 

8* Know the melfiiini of Dlstifihutiva fraperty md «aa it to multiply a 
monontlal by a multinomial and a multlaomial by a multinomial. 

9. Ktoow the order of the oparatloM in « algabralc expression that 

contains stvtral oparatloaa and damonstMta thii ability ta reduce the 
asEprasston by grouping to its simplaat fa 

10, Identify palynomlals from a aat of algabralc e^reaslona, 

11, Dlvlda a manonial by a ttoaomlalp glvan two nono^sls* 

12, Dlvlda a multinomial by a monoialal, gl^an a multluointal and a monomial. 

13, Find tha quo t Ian t of two multlnomlala . 



Behavioral Objectives 
Onit II 

The atudant will be able toi 

1* Factor into prlaei two md thrsa digit intsgars* 
2* Know tha a^anlng of ajmaetrlc property . 

3p Know the maanlng of binomial, • 

4, Riow the Eeanlng of trinomial, 

5, Identify binomials ^ trinomials , lynmttric proparty, given a list of 
algabralc a^tpressions* 

6, Multiply twa binomlala by inspection • 

7p Use the raversa process of multiplying two blnomiala to factor a 
trinomial perfact squara, 

8, Visid the product of two binomials with the SMa lltaral nta^ars. 

9, Factor trinomials that arte not parfact aquaras, 

10, Factor m algebraic es^reaaion by attracting Its greatest comon 
factor and a sljnplcr TOilttoomial. 

11, Flttd the product of tha mvm mi the dlffaranca of the same two nuiEfcars, 

12, Factor the diffarenca of ^o parfact squares, 

13, Faetor the m\m or dlffaranca of two perfact cubes, 

14, Factor m algabralc e^resalon by grouping. 
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Behavioral Objectives 
Unit III 

The student will ba able toi 

1* Sl^lify fraaticisi using the rules for' changing signs in pairs* 

2i Find the product, quotient, bvm and dlfferenGe of rational numbers, 

3, Find the product and express the answer in simple forfflj given two 

algebraic fractions* 

4* Find the quotient of two algebraic fractions. 

5* Find the least conraon multiple of thres expreasiona, 

6* Find the sum (difference) of two or more algebraic fractions* 

7 p Find the sum of a fractional tera and a non^fractlonal term* 

8* Find the simple form of a complex fraction. 



BehOTioral Objectives 
Unit IV 

The student will be able to: 

1* Select tha postulate that makes one equation equivalent to aaotheir, 

given a pair of equations* 
2t Select the equation that represents an Identity , that represents a 

conditional equation or one that has no solutlofis. 
3* Identify each of the refleadLve, symnetrlc, transitive, addition and 

^iltipllcation aKioma when given a set of equations in which these are 

used* 

4* Read bxl algebraic eKpreseion written In set-^builder notation , under- 
stand the meting and write the solution set utilising set notation* 

5* Tlnd the Li^C*D* and find the solution set of a Itoear fractional 
aquation in one variable. 

6* Solve for one variable in terms of the other (s) given an equation with 
more thm one variable. 

7« /^nalyES the data of a stated problemp write u aquation that cu be 
used to solve the problemy md find the solutira set* 
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Behavloifal Objectives — Intetmediate Algebra 
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INTEMffiDXATE ALGEBM — M 119 

Bahmylaral Objectives 
Unit I , 

fhm studant will be able tor 
1^ Vum set BOtatioa and mmt iaaguage, 

2, Identify natuifal niunbeM, integers, rational nu^ers, irrational 
^ nt^bara and real numbera^ 

3, Apply the properties of poaitiw intagral exponents, 

4, Add^ aubtraatj multiply and divide polynomials • 

5* Work problema (wite answers by inspeetlon) involving special products 
6. Factor polynoMals, 

7* Reduce rational expressions to simple form* 

8* Add, snbtract3, multiply and divide fractions* 

9i S^lmplify con^^lex fractions* 
10* Apply the properties of rational exponents to simplify eacpressions 
11* Apply the propertwn of radicals to siTOpllfy expressions. 

Bmhwloral ObJectivf%s 
Unit II 

The student will be able tot 
1* Solve first degree equations* 

2p Solve word-problems which involve first-degree equations. 
3p Understand arder relations and their prpperties* 

4. Solve first-degree inequalities and show their solutions on the nuiaber 
line* 

5, Understand the absolute value definition relative to the number line* 
6* Solve absolute value equations J 

7# Solve absolute value Inequalities « 

8* locate pointe in the Cartesian JlMe. 

9. Find the dlstmce between wo points in the plmie* 



Behavioral Objectives 
Unit III 

The student will be able tot 
1* Define a relation and a function. 
2* Determine functional values* 

3* Graph functions involving linear equations , quadratic equations, cubic 

equations, and rational equations * 
4* find f + g, given functions f and g. 

5, Find f gt given functions ^ md g. 

6. find fig, given functions £ and g* 
7* Find £ / given functions £ and g. 

8, Classify functions as odd* even or neither* 

9, Determine sjmnetry of functions with respect to the y-axis or the orlgi 
10* Determine the domain of a fiwictlon, 

11. Determine the range of a functlan* 

12. Determine if the function is increasing or decreasing. 
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Behavitiral Object ivaa 
Unit ly ^ 

thm student will be able to I 
1* Find the €quatiDn of a line given th^ slope and one point, 
2« Find tha equation of a line given two points, 
3, Graph a line given the squat Ion. 

4» Detanttlna tha slope of a Una petpandlcular to the llj?e. 
5 m Solva ayataM of linear aquations by i 

(1) Subs tltiit Ion method 
* (11) Elimination method, 

6. Solve quadratla aquation In ordar to find tha x-lntarcept of a 
quadratic function byi 

(I) tha factoring method 

(II) complatlng the square 
'^(111) the quadratic forroila, 

7# Detarmlna the dainaln of a quadratic function* 

8, Datermlna the range of a quadratic firaction, 

9. Determine tha astrame point of a quadratic function* 
lOr Graph a quadratic function^ 

Solva quadratic Inequalities # 
12, Solve quadratic md radical aquations. 



Behavioral Objectlvas 
Unit ¥ 

The student will be able to: 

1, Dlvlda polynomials and apply the dlvlalon algorltta* 

2, Use syathetic division, 

3, Usa the Ranaindar Theeraim to graph functions* 

4, Use tha factor Theoram to find roots of a polynomial, 
5« Determine aeros of polynomial fimctlons, 

6. Graph polynordLal functlOTS* 

7. Graph rational fimctlons. 
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THE ERIC DOCUriENT REPRODUCTION SERVICE. 
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J VALIDITY DATA 

for 

THE ACHITOEMNT TEST 

The early planning for the test to be used at Coluinbus Technical 
Institute (CTX) was done by selection, from a pool of mathematics test 
items s those judged most appropriate to the instructional sequence in 
t'Sehnical mathematics I and II* The selection of Items was facilitated 
1 y data obtained from a prograOTned algebra test administeired there in 
Kcvamber, 1971. After selecting and matching test items , and augmentinj 
ii^Uera necassary, the folloT^ing coinbinations of subttsta was adopted^ 



jl ajor Subtests 
Technical Mathematics I 



Sybaidiary Subtests 
1* Straight line equations , elementary 

algebraic opaTations, 
2 * Simple trigonometry p radian measure ^ 

trig tables* 

3. Common angle functions. 

4. Algebraic functions and factoring* 



Technical Mathematics II 



5* Exponents and logarithmo* 

6. Vectors and compleH numberB. 

7. Arc and periodic functions* 



Teiits were administ^ri:*^ as fol^owst 



DESIGNATION V.um GROUP 

1 17^. 1972 starts at Columbus Technical Institute ^ 

tested between July 11 and September 30, 1972* 

2 30 CTI students having completed Technical Math-^ 

ematics 1^ tested In February, 1973^ 

3 37 CTI St '.dents having completed Technical Math^ 

ematics II, tested In June, 1973. 

37 CTI studfenta having completed Technical hath^ 

ematics III, tested ?n June, 1973, 



During the early suTmner of 1973, the test was admlnlstared to 57 
new Columbus Tech students* The resulting scores were practically the 
same as those from Group 1, Some additional comparisons in trend are 
based upon scorea obtained from administration of a branched^program 
algebra test during 1971-^72* This series includes an administration 
to 119 CTI students in November, 1971. 

SCOOT raSOTS 

An overall impression of the trends in test scores, and their values 
at different stages of technical tnathematics study, aan be obtained from 
Table 1. 
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TABLE 1 



Mean Test: Scores for Columbus Tachmical Institute Studants 

at 

Four Levels of Technical Mathematics 



Group 



n 



Total 
Score 



Itemi 
Attesiptad 



Ratio 



mi 

Score 



TMII 
Score 



1 
2 
3 
4 



171 
30 
37 
46 



S.l 
6.9 

11,4 



42,3 
2S.0 
29.6 

23. T 



0.116 
0.224 
0.330 
0.482 



4.3 
4.7 
6.4 
7.7 



0.78 
2.1 
2.7 
3.8 



Group key; l^beginTiM^j 2^complete TMI, 3^co^lete IMII, 4^corQplete TMIII 
(Test M--67) 

The principal trends to hm noted are the generally increasing scores 
concurrent with a substantial decrease in the number of items attempted* 
The latter decreasa may be attrlbutsdl in part to inadequate control of 
time during the first adMnietration. In soma instmices the time allowed 
for completion of Initial testing was somewhat greatar than the 30 minutes 
reeonmandad. Additionally ^ during a first encounter with a test of this 
typa^ students will frequently resort to rapid guessing. As they becDma 
mora famiiiar ^ith the materials represented on the test, they become 
more Inclined to attenrpt thoughtful answers ^ and as a result consider 
fewer test items in a given mount of time. 

Notwithstanding the redu^iclon in the nrafcer of items tittexsptedt 
the total acoreCi^ as welX ao the principal subtest scores , are observed 
to increase* Ttim trend in ratio score reflects both the advance in 
total score p as well as the reduction in the nui^er of items attempted* 
The mean ratio score for Group 4 is seen to be more than four times the 
corresponding scora for Group 1. thm regular advance which is evident 
in the ratio score » supports the contention that the test is sensitive 
tc the materials taught md learned in the mathematics sequence at 
Columbus Tech. 

Once again regard in the experience with the Colimbus Tech test 
as a pilot plant oper. i some con^arison is possible with score 
trends noted in sIMj &a as of administrations of another test. 
During 1971-*72 a pro algebra test was administered to students 

of six dltferent leve^ ^ mathematics study. The scores resulting 
from adMttistration of this elementary test illustrate application 
over a more eKtenslve range of related achievement. 
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TABLE 2 

i 

Mean Algebra I Test Scores 
Group n 

A* Aigabra I students ^ Jan. *72 102 

Samm as A, tested In June "72 102 

C, Algebra II studanti^ Sept. '72 67 

D* Algebra II etudentaj June '73 70 

E. CTI-TMI* students, Nov. '71 119 

F* Freshmen engineers, Jan. '72 42 

(Test M-06) 
^ColuB^us Tech. Inst, Technieal Math I 



for Six Student groups 

* Total Items Ratio Standard 
Score Attempted Score Derivation 



8.6 


30.8 


0.30 


0.23 


16.8 


35.1 


0.49 


0.22 


19.1 


32.5 


0.58 


0.18 


30.8 


j7.8 


0.82 


0,15 


23.7 


32.3 


0.72 


0.20 


53.7 


58.1 


0.93 


0.07 



The data obtained imder pilot plant condltioni with the CTI t#at 
show trends sufficiently like thois shown in Table 2 to support for 
vlction that the CTI test is capable of doing some of the things planned 
for it* In bot", Instances thire is to be noted a steady increase in the 
total score and especially lu the ratio score as the respondents are 
tested at more advanced Iwelg. A difference to be noted is In th© 
degree of difficulty evident in the two tables* Table 2 confirms the 
intended level of use for the algebra (M-06) test. The meau ratio score 
of 0,49, for students completing one year of algebra ^ indicates a near 
optimum application of the test at this level* The test may be of aerv^ 
lea with students of lesser eKperience, however it is more difficult 
for them. For students who were more advanced in their mathemat,ics 
study the test is^ of course, easier. Neverthelesa this test is capable 
of discriminating ti^ovs more advanced students ^ for exar V^- those in 
Groups Cj D, and E. 
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REVISED mm ATTITUDE SCALE 

mmlSMJ Please write your nmm In the upper right hand non>-^r 
of the statements on this opinlonnalre expresses a feeling which a " 
P^Bon has toward natheMtics. You are to express, on a flva'po5n> ' ' 
.he SKtent of e.^eemer:t between the feeling expressed in each sta;"^-.In'^ 
and your own person..^ feeling. The five point, are i Strongly w;,;gre^ 

encircle the .etter(s) which best Indicates how closely you agree or dis 
agree with the feeling expressed In each statement AS IT CONCERNS YOU. 

1. I am always nrulr-r a terrible strain In math class. SD i) U A SA 

2. I do not lik: aat^amatics, and it scares me to 
have to ta.<e if 

SD D U A SA, 

3. Hathematics is very interesting to me, and I 

enjoy math course. SD D U A " SA 

4. Mathematica Is fascinating and fun. SD D U A SA 

5. Mathematics make me feel secure, and at the 

same time It is stimulating. SD D U A SA 

6. My mind goes blank, and I am unable to think 

clearly when working math. SD D U A SA 

7. I feel a sense of Insecurity when attempfrrig 

mathematics. SD D U A 3A 

8. Mathematics makes me feel uncomfortable, 

L-estle; s, lirltable, and Impatient. SD D U A SA 

9. Th.e feeling thac I have toward mathematics is a 

good feeling. SD D U A SA 

10. ilatheuatics makes me feel as though I'm lost in 

a Jungle of nuiubars .and can't find my way out. SD D U A SA 

11. Mathematics is something which I enjoy a great 
deal. 



12. When I hear the word math, I have a feellne of 
dislike. 



SD D U A SA 
SD D U A SA 



13. I approach math with a feeling of hesitation, ra- 

sultlng from a fear of not being able to do math. SD D U A SA 

14. I really like mathematica. SD D U A SA 
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15. Matheraatlci is a course in school which I have 

always enjoyed studying. SB D U A SA 

16, It makei me netvous to even think about having 

to do a Mth problem. * U A SA 

I have nev^r likad m^^chs and it is my mo.^t 

dritaded subject, . SD D U A SA 

18* I am happier in a math class thm in any other 

elais. SD D U A SA 

19* I fael at ease in mathematics * and I like it 

very much. SD D U A SA 

20. I feel a definite positive reaction to mathematics i 

it^s enjoyabla. SD D U A SA 



91 



/ 



Froblem-SDlving Test 
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Problem-Solving Test 



Mane: 

Periods 
Date I 



5. 



Dirsctions t 

This is a problem=solvini situation in which you may find it necessary to 
utiiiae Intuition or mathematical concepts that you have learned. Be sure 
to try ALL i problems . If ll-'ary resources are needed, please make use 

Indicate clearly how y m arrive at your answer. The maxMum^ 
amount of time for you to return the test and your answers is ONE ^eek. 

1 A set Is enclosed under 'ilar operation it when for any i and 

■ b in the set, a # b Is . . . ^ set. Is the set of ratlonals 
closed Lsnder multipllc on? Wh; ' 

2. What is meant by the ejtpresaion "division is not associative"? Explain 
fully giving pertinent niustrs ion. 

3. Suppose John's age Is represented by X. If you were told John's brother's 
age was s + 5, what would you know about his brother's age? If 5 years 
ago their combined ages were 49, how old are they now? 

4 Here Is a point If you were asked to find all pe^nf QquldiBtant ^ 

fiom this point, what kind of figure would you have? Can you find objects 
la real life that resei^le this figure? Give examples if you can. 

CoMider this set^ M 3. 9, 15. 27. 45. 72. 105 5. Is there aomethiag 
that each of these elements has In cownon? If so. Identify. 

6. M-s. Smith's livlng-room-dlDlng area Is 9 feet longer than It is wide. 
If the perimeter Is 82 feet, what are the dimensions? Her rtig is W 
feet by 18 f et. can this tug cover the entire floor? If the answer 
is negative. ';0w much of tSm floor is not carpeted? 

7 Bob thinks ^1 fo'lowlngs .^'y tlma Susm comes to a party, Tony comes 
with her. Eut Tf y la out of town this weekend. £ gmaa Susan Isn t at 
this party tcr.J.ght. Is Bob's thinking correct? Ejq?laln. 

a * * a * W) ^ CX * Z) * (Y * W) holds whenever the operation is 

^' addition or maltlpllcatlon because of the propert-s of 

associativity. Can we then assume that this does not hold for sub^ 

traction since subtraction is neither commutative nor associative? Give 

logical reasoning throu^ matheBatlcal Illustration, 

9. S,. S3. S5. ate. field.. S . S S , are not fiadfi. for what 
values o£ n do you think 13 A Ltelflf 

10. Tou are trying to find the ntmber of subsets of a set of 40 elements. 
«Jat infoSation might you gather to help you ans..er this question? 

11. 1« « i. _ * + t ws a definition, what would be some of the consequences 
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of thU ci^ifinition? List as many as possible. 
12. Clv^ a story to fit thi^ open sentencat t + 5 > u 
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April 15, 1975 



IntardlsclpUaary Bixdi^s 
South Ceatral Conmiait;^ Ccllega 

Daar Dr, Braxton: 



to share irfth yon durtni! the """'Jsd eh« oppottunlt* 

H^«,rch Projec? which rp\™'5^,%^r.°'^l' ApplLd ' 

.hl» ^ojjeg,. ^ ^. he_^dai«hte. to 



Vary Simmmly^ 
M. laes Everest 

Aselstaat ProteMor, MatheMClea 
South Central CoBamnlty Collage 



dig 
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(203) 772.3472 



STATE OF CONNECTICUT 

SOUTH CENTRAL COMMUmTY COllmn 



Mr«Sj Inez Everest 
Assistant Profeaaor, Kathomatics 
feuth Central Community College 
New Haven, Connecticut 



June 1975 



Dear Inez, 

Ifour interest and involvement in the Summer Institute 
has been very rewardinQ for all concerned. 

The workshop v*iich you have run on an individualized 
approach to Matheraatica was considered hiflhly informative by 
attending faculty members. In addition to your workshop, the 
Summer Institute which was just completed profited immensely 
from your leadership and enthusiasra in the Mathematics area. 
At vras an exciting experience for me to see the impact of 
the individualized instructional Math component which you so 
effect ively put together. 

It is clear to me that yow not only understand the model 
but you work with it axc^ptlonaUy well. The enthusiasm, cD™nitment 
fljd involvement you demonstrated will ' go a long way toward gutting 
this institution re-evaluated on its present instructidnal directions. 



Sinceraly, 

Earl T. Braxton j Ph. D. 
Chairman, Interdisciplinary Dept. 
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APPENDIX H 

PrDceduireii far Bmmmv Inpnltute Learning Ei^eTianees 
and Initial ObservattcnB 
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Procedures for Suntnei* Itistituto Li?.arning EKperLences and Initial 

ObservAtlons, 



Among the sevdral mrlations of indimdualized Instruction chat 
have been in use is the Westinghouse Learniiig Corporation program 
known as Ptograro for Learnitig :ln Ac^ordmca %^ttli Needs (PLAN) . The 
learning experietices at the yuMar liistitutes In iriost part, rcaambled 
this program as outlined by the wlt^r daring the workshop. The 
follDwing abbreviated procedurej formed the basis far Instiuct-ion in 
englishg mathematics J iciftnre and social sciencB during th^ three-" 
vJt^e.k period . 

Dtfidcint©' needs t^ere diagnosed on eatry In to the programs and a 
program of study was prescribed for each stv.dent* This process wao a 
time-conauming task but was realized easily t^ith the aid of a work-- 
itudy student and esprit de corps • 

A diagnostic teat "ms administered on thft first day to teach the 
123 studanta who attended; some tests were given orally and some writteiu 
depandli^g on the Bubject matter* Thus each otudent's needs were evaliiated* 
WtiBti students returiied on the second days their deficiencies were discussed 
with them and together^ student and instruator agreed om the three-^weelc 
pTogrM of atiidy* FleKibHity was a necesSEry ingredleBt in conitructing 
th*: program and this allowed students t© make changes as they progr^aaad 
ox as there were needs* 

In the niathemstlcs progiram* the structure was more precise. Each 
problem on the diagnostic test had a behavioral objective which was 
referenced by a nimbar, (See sample at the sad of AppendlK H). Students 
worked through objectivea whlchs when completed j were noted on their 
prescribed sheets* Students* folders were kept and this arrangement 
allDwad progress records to be easily accesslblei Participants in the 
mathemtlcs program were also asked to fill out an attitude Inventory at 
the bsglnning and end of the institute. 

Since Instructors as wall as students have different cognitive 
styles I a variety of instructional media was available and utilised by 
students and Ins tinjc tors. The media consisted of several texts for each 
of the disciplines taught ^ some of which had different reading levels ^ 
tapes, filmstrips, films, transparencies, small group-discussions , and 
the tutorial approach on an Individual basis* 

Formal and Inforoal evaluations were being made but no statistical 
results were yet available* Casual observation has Indicated much 
student enthuslasra with some hesitancy during the first week of the 
iiiBtltute. Also notable was the period of adjustment to a new teaching 
style I many made the adjustment very readily, but a small number of 
itudents (13) did not return after the diagnostic session* Several stadents 
needed remedial skills | but several also participated in advanced learningi 
Thare was a marked difference during the second week. Students attended 
regularly and everyone appeared relaxed and striving to gain additional 
knowledge. 
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The followttig QKcerpts were ta^sn from a tap© on -which students 
exirressvid their feelings abiiut the surrmar Instituce, 

-'I vm scared uo denth about tiiath until I had some 
ItistruGto^s who worked with .^G and showed me that it was not 
at all that had. T have anjoyrd It here and I hope to vtake 
the course diiting the eurmner. I did not get any grade but when 
I take the coursis during tha suimner I nope to g^^. i good grade." 

"I'm going to coilege next year* Thi^ program helped me 

out a great: dtjai tcrjard my college activities, I hond to attend 
South Central in September and I hopa I'll he ahle keep up, 
I will like to becoms ar4 aC;Countant . " 

"I have accomplished a Int from coming to \:he suMer InstituLe. 
1 enjoyed the otudents and tutors * I took three courses; psychology, 
engllsh and math. I vill lik^ to thank you a3 1 for baing so concerned*" 

"The institute should have heen instituted long ago for people 
vho are having problems in different subjectE^; It needs to be eK^ 
panded so that nore students can beiiefit froa: lt#" 
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AiraOBIOGRAPHY 

i 

Bom June 18, 1933* In NgvIs, West Indies, the author was the 
last of five children — three brothers and one sister. She attended 
a private school from three and one-half years of age to seven and 
one-half years of age, after which she attended a public Cgovernment) 
Girls* School. At the ages of twelve and thirteen she received two 
cartificatas for proficiency in Mathematics, English Reading, Geography, 
Writing, At age fourteen she won a scholarship to attend the private 
and highly select ive EKcelsior High School, 

Five more years elapsed ^ and the author coii^leted her high school 
career with a Senior Cmbridge (Englmd) certificate in English, 
English Literature, Mathematics, History^ Geography^ Religious foiowledge. 
Health Science, and French, 

She was e^loyed as a teacher during which time she studied 
adacational philosophies, principles and practice of teaching, 
elementary science ^d home eeoriomlci on aa independent basis. 

Outstanding work in teaching was rewarded with a elK-months' 
scholarship to study In a speclaliEed area ~ the "Junior" years of 
elementary school, ages seven to nine. This led to furthaf exparience 
In teaching at all levels with all boys, all girls, md coeds, five of 
these years at the Secondary School. 

The author climasced her teacher prepwation in the ^eat Indies 
with a one-year scholarship at Spring Gardens Teaching Training College 
where she received the Psychology Award md the Principles and Practice 
of Teaching Award i the Awards exemplified the highest achlavement 
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exhibited in these areas of study during that college year. The years 
spent in Nevis saw many friendships, most of which still eKlst. The 
author enjoyed pirticipating in church activities and civic affairs* 
The first Brownie pack in Nevis was established by her| she was also 
a Girl Guide leader and became the first District Comlssioner of Girl 
Guides on the Island of Nevis, 

A second phase of the author 's life began when she entered a four-- 
year Higher Education institution in the United States. Her educational 
pursuits continued J resulting In a one-year scholarship as an under- 
graduate, two National Science Fotmdatlon Scholarship Grants ^ a Bachelor 
of Science degree from Southern Connecticut State .Collegej a Master of 
Arts in Teaching degree from University of Cincinnati ^ and a Doctor of 
Education degree from Nova University* The author finds it challenging 
and eKcltlng to teach at the Co^imlty College s prior to which she 
taught at high school level. She has been innovative in her teaching 
methodologies s has written a Mathematlea Manual j Mathlmaglnatlon ^ 
for her Intermediate Algebra students who ^tudy by the IndivldualiEed 
method of instruction, and philosophises about humanlem In mathaaatlcs^ 
Other innovations Include speaking at a Smm%T Institute Workshop on 
Individualized Instruction and designing a program for learning in 
accordance with needs. 

A member of aaveral professional organizations, the author 
subscribes to many professional Journals^ md attends several confer- 
ences yearly* Organizations include I National Education Association! 
Connecticut Education Association, National Coimcll of Teachers of 
Mathematics, National Association of Two Year Educators in Mathematics p 
and Mathematics Association of Two Year Educators In Connecticut, 
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other civic and edueatlonal involvements include i Board inember of 
Friends of South Central, Board member of International Student Center^ 
Board meniber of NMCP (Meriden-Wallingf ord Branch) and coramittee member 
of Southern Connecticut State College Alimni Association. The author 
has served as an officer and/or chairperson of various committees at 
South Central Community College^ has established a Foreign Student 
Club there and served as the Foreign Student Advisor for three years* 
She sponsors a yearly International Food Fair at the college and 
eatablished a Martin Luther King Club at the high school prior to 
teaching at the college level* 

Married for the past five years , the author has no children, enjoys 
traveling Bnd all outdoor activities* Hobbies Include stamp collect- 
tog , coin collectings reading * md indoor and outdoor gardening. Fond 
©f suburban living, the author also enjoys a retreat to the woods where 
tranquility reigns except for the sounds of the beetles ^ birds and 
frogs J and where nature in its splendor can be appreciated* 
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SIGKAIURE PAGE 



ADollL ?n ^ ^ p ''^ ^ ^"^"8 t° «P°nsor this Major 

Applied Research Project subinitted by M. INEZ EVEREST, m „y opinion 
it conforms to acceptable standards and is fuUy adequatrjn scope 
and quality, as a Major Applied Research Project for the d^rL of 
Doctor of Educaclon at Nova University. ^ 



Dr. Bruce W. Tuckman, MP Advis 



or 



rJ^^ f ^ ^^^^ ^^^^ Applied Research Proiect and in 

my aplnxon it conforms to acceptable standards for a Major Applied RlsfaJ^h 
Project for the degree of Doctor of Education at Nova University 





Dr. W. Richard Krall, Cluster Coordliiator 



Applied Research Project was submitted to the Central 
Staff of the Nova University Ed.D. Program for CoMty College Faculty 
and is acceptable as partial fulfUlment of the " ^""^^^Se i acuity 
of Doctor of Education. 



requirements for the degree 




Dr. Ross Moreton, 
and Evaluation 



of Research 
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